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SERVICE-PROVED 


ADVANTAGES 



%\ 




• You can be sure that all performance 
advantages of Bausch & Lomb Laboratory 
Microscopes have been completely ser- 
vice-proved in the field. 

Some of these time-tested advantages 
are still exclusive with Bausch & Lomb. 
Other mechanical and optical advance- 
ments, later adopted by the field gener- 
ally, will be recognized by experienced 
microscopists as features originated, de- 
veloped, and service-proved in past years 
by Bausch & Lomb. The “bugs” are out 
. . . every advancement on Bausch & 
Lomb Laboratory Microscopes has been 
brought to its maximum operating 
efficiency, accuracy and durability. 

For service-proved performance that is 
years ahead ... be sure your new labora- 
tory microscope is a “Bausch & Lomb.” 

WRITE for complete information and 
demonstration to Bausch & Lomb Optical 
Co., 652-L St. Paul St., Rochester 2, N.Y. 


Bausch & 



Microscopes 
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we say they’re better 
and so will you when you’ve r 


proved it in your own 




HYLAND BLOOD GROUPING SERUM 

A mi- A and A nti-B 

Prepared from carefully selected donors to 
assure a highly potent, rapid acting, and 
specific product. Accurate results with maxi- 
mum speed. 

Available in 2 cc. and 5 cc. sets. 



HYLAND ANTt-Rh SERUMS 

Ami-Rli„ (Ami-D) Typiiti; Serum 
Ant!^KIl^) rh' rlt” (Ami-CDE) Typing Serum 

Outstanding scrum for slide method — rigidly 
tested for titer, avidity, specificity and sterility. 
Prepared from selected, immunized donors. 

Both types available in 2 cc. and 5 cc. sizes. 



L. 


J 


make this test 
at our 


Hyland Laboratories 

4534 Sunset Boulevard, Los Angeles 27, California 


expense! 

Clip the coupon for your 
free samples today! 
You'll receive generous 
samples of Rh„ Typing 
Serum and Blood Group- 
ing Serum. Enough to 
convince you that their 
speed, accuracy and titer 
are unsurpassed. 


I 

I Please send me generous samples of 
I Rh„ and Blood Grouping Serums. 

I Your Name 

I Hospital or Lab. Name 

I Address 

I City and State 

I From what dealer do you regularly buy your typing 
I serums? — 

I 
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‘ '. Above is a 
corner of one of a 
number of recent laboratory 
installations in many varieil 
fields of industry, science 
and research. 



you can save by using a, s. aloe 


as your complete source for 
laboratory supplies 

Whether you are expanding, buying replace- 
ment equipment, or planning a new laboratory, 
one complete source for your laboratory sup- 
plies saves you dollars through lower prices 
on quantity purchases .. . . time in placing 
numerous orders . . . manpower in handling 
multiple shipments. 

Furniture, Apparatus, Chemicals 
Our complete stocks are geared to all your 
laboratory needs. Aloe’s new stainless steel 
ModuUne Furniture has already proved excep- 
tionally satisfactory for the modern laboratory. 
Built in standard units, this furniture incor- 
porates the savings of mass production tvith 
maximum versatility for long range planning. 


Our apparatus stocks include a wide selection 
of items for routine and special work. Inorganic 
and organic chemicals, rare sugars, culture 
media, dyes and stains ate always in stock. 

Service Departments 
We maintain a Planning Department for work- 
ing up plans on new installations and a Re- 
search Laboratory to help locate unusual items 
or procedures, and in preparing special reagents. 
Both at your service without charge. 

Complete Catalogs 

If you do not have copies on file of our General 
Laboratory Apparatus and Equipment Catalog 
No. 102 and Moduline Furniture Bulletin No. 
T-300, send for them today. 


a. s. aloe company s 


living Science Since I860 


1831 Olive Street • St. louis 3, Missouri 
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^ VACUTAIMER TECHHIC 




• Break seal and loosen but do not remove caj/^~^on VACUTAINER BOTTLE. Prepare 
patient’s arm as usual a blood culture. Remove longer cotton roll from 


needle on tube '^j^nd insert needle in vein.^^^t^^^^qjSXWhen blood reaches opposite 
end of tubing, pinch tubing at adapter r^5=-^to stop flow. Remove cap from bottle, 

/% k> 

remove shorter cotton roll and plunge adapter through rubber stopper. ^ Release 



ill 

pinch on rubber tubing^^ and allow blood to flow into bottle until 20 cc. are delivered 



• For anaerobic conditions, pinch tubing at adapter end 



stopper. Remove needle from arm, 



and remove adapter from 


replace cap on bottle and incubate.. 



• for aerobic conditions, pinch tubing at needle end,' 

/ 

arm and thrust into long cotton roll.. 


remove needle from 


Release pinch on tubing to allow filtered 

t 

air to enter bottle. Remove adapter from stopper, replace cap and incubate. 


fhe B D VACUTAIHER® CULTURE BOTTLE 

containing Trypticase Soy Broth with CO 2 added 


ASSURES: 

• Positive positives .nnd vnlid negatives 

• Absence of outside contamination 

• Elimfnntion of muhiplc media 

• Faster laboratory handling 

Prepared and Sterilized by 
BALTIMORE BIOLOGICAL LABORATORY, INC. 
Baltimore, Maryland 

Becton, Dickinson and Company 

RUTHERFORD, N. J. 

(In writing to advertisers, pi 


Send coupon for further details 

BECTON, DICKINSON and COMPANY 
Dept. zj-M, 15 Ames Avc., Rutherford, N. J. 

Please send me descriptive booklet on the new 
B-D Vacutainer Culture Bottle. 

Name — — — 

Address___ — 

City-— Zone State 

mention the Journal — it helps.) 
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Centrifuges of 
Proven Performance 




When selecting your new Centrifuge— consider: 









Size 1 Type SB 


1 The reliability of the electric motor that drives it. 
The motors of International Size 1 and Size 2 Centrifuges 
are specially designed to provide the best possible drive for 
a Laboratory Centrifuge. They are manufactured entirely 
in our own shops, thus eliminating the possibility of obso- 
lescence through discontinuance by an "outside” manu- 
facturer. 

2 The range of its application. 

Interchangeable accessories designed specifically for Inter- 
national Centrifuges are available in wide variety, making 
the machines adaptable to practically every laboratory appli- 
cation. Your future requirements as well as your present 
needs should be considered. 

3 The relation of first cost to total cost. 

Expensive repairs can make a low first cost a high cost in 
the long run. International Centrifuges are famous for their 
ability to give years of trouble-free service. 

4 The reputation of the manufacturer. 

International’s fifty years of specialization in the manufac- 
ture of Laboratory Centrifuges is your guarantee of 
unequalled performance. 


INTERNATIONAL EQUIPMENT COMPANY 

1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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GO 48/77 ■ ^ traditionally associated with the name 

Leifz, these improved Medical Microscopes embody 
the latest advancements optical science can provide. Stands 


are larger, yet lighter, with a longer bearing surface for the focusing 
motion. Both coarse and fine adjustment are easier working, offer greatest 
accuracy yet devised. New, built-in mechanical stage with low-set drives 
on a common axis, traversing area 3" x 2", means easier, smoother opera- 
tion. New substage condenser with swing-out upper element permits the 
use of all lenses from lowest to highest magnifications. The oil immersion 
lens 1/1 2th, N.A. 1.30, lOOx is anti-reflection coated for maximum definition 
and better color rendition. 

Before you choose, ask your Leitz Dealer for a demonstration of the 
new Leitz Medical Microscopes. 

Write today for Catolog Micro — 101P 

E. LEITZ,^ Inc./^ 304 Hudson St., New York 13, N. Y. 

LEITZ MICROSCOPES • BINOCULARS • SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 

(In writing to advertisers, please mention the Journal — it helps.) 
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Especially 
recommended for 
Wintrobe Hematocrit 
determinations 



ADAMS SAFETY-HEAD CENTRIFUGE 


• A compact, lightweight centrifuge which will fit inside a small refrigerator 
when centrifuging in the cold is required. 

• Accommodates six 15 ml. tubes . . .. Can be used for micro and semi- 
micro work by substituting the proper shields and tubes. 

• Maximum' speed fully loaded is 4000 RPM on AC, 4500 RPM on , DC. 
Provides a faster sedimentation rate and more complete sedimentation 
with finely dispersed particles by use of the angle principle — suspending 
the tubes at a fixed 52° angle. 



Housing is cast aluminum, attractively finished in 
gray hammertone. Head is made of a special 
aluminum alloy and precision machined for ac- 
curate balance. Rheostat has an “off” position 
and allows for continuous speed control. Rubber 
suction feet absorb vibration and keep the centri- 
fuge from creeping, even on glass. 

CT-1002 Adams Safety-Head Centrifuge, 6 Place; com- 
plete with head, safety cap, underguard, shields and 
heavy duty glass tubes; for 110 volts, AC-DC . each $72.00 

220 volt model, $3.00 additional 


CT-1002 with safety cap re- 
moved and head cut away to 
show position of tubes and 
underguard. 


Write for our Circular 309-CP 
describing the complete line of 
Adams Centrifuges 




Clay-Adams Company, inc. 

.141 EAST 25th STREET • NEW YORK 10 

Shewroomt alio at 308 Weif WafMngten Sfrert, CHICAGO 8, ILL. 
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sunlight, month after month 



Silver Nitrate’s traditional sensitivity to ligTit is not inherent. 

It arises from various impurities. The purest Silver Nitrate, expertly 
made and carefully handled, mthstands prolonged sunlight. 

Lot after lot— not sometimes hut always— Mallinckrodt Silver 
Nitrate A.R. TOthstands sunlight. It is consistently the fine reagent 
ACS specifications require. 

Like all Mallinckrodt Analytical Reagents, Silver Nitrate A.R. 
assures you of the utmost Uniform Dependable Purity 

AIWA rS SPECIFY MALLINCKRODT REAGENTS IN ORIGINAL PACKAGES 



'SZ We€FtA SPeivice /o PUieli 

MALLINCKRODT CHEMICAL WORKS 

Mallinckrodt Street, St. Louis 7, Mo. • 72 Gold Street, New York 8, N. Y. 

Chicago • Cincinnati • Cleveland • Los Angeles • Montreal •' Philadelphia • San Francisco 

UNIFORM DEPENDABLE PURITY 

(In writing to advertisers, please mention the Journal — it helps.) 
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1 Reagents ^ 


Potassium Biphthalate, C.P., A.C.S. is one of 
several hundred dilferent reagents which we man- 
ufacture. 

C & B Reagents meet definite standards of pu- 
rity-standards which are adequate to insure 
products suitable for research and analytical use. 

C & B Products are distributed by 
Laboratory and Physician Supply Houses 
throughout the World 


Write for a Copy of Our Catalog 


The COLEMAN & BELL CO., Inc. 


Manufacturing Chemists 


Norwood, Ohio, U. S. A. 
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LABORATORY 
MICROSCOPES 
for uhool ond 
cotlegt uit. 


CONVERTIBLE 
MICROSCOPES, 
bInocular«monoeuI«r 
for advanced work. 


MONOCULAR 
MICROSCOPES 
for mcdleat, 
Induslrl&L educational 
laboratories. 


This completely new line of microscopes 
continues the tradition of quality established 
in 1847 by Charles A. Spencer, the first 
American microscope maker. You are 
cordially invited to see and try them. 

Ask your distributor or 
write Dept. Z16. 


INCLINED 
BINOCULAR 
MICROSCOPES 
for biologtc.l find 
bficterlologlcfil 
tfiboialorlo. 


MOLD COUNT 
MICROSCOPES 
for food procc'uInQ. 


\ 



PATHOLOGIST'S 

MICROSCOPES 


BREWMASTER'S 

MICROSCOPES 


American Optical 

COMPANY 

Instrument Division 

Buffalo 15, New York 


SPENCER 
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SERVING SCIENCE 



Top’ll Like This Comparator Set 

Designed for the Specific Job of 
Determining Urobilinogen 



T his exclusive Will item fills the need for simplified equipment 
for semi-quantitative determination of Ehrlich urobilinogen in urine 
and stool , . . useful in differential diagnosis and in following the course 
of certain diseases. Comparator has base and slide of molded plastic. 
Color standard slide contains nine sealed standards of pontacyl dye. 
Color densities are stable and accurately correspond to those developed 
in the' Ehrlich reaction. Bottles have rubber-bulb pipettes for transfer 
of Ehrlich reagent and sodium acetate solution. 


I 

1 

We Stock 
I Chemicals for 
I the Clinical 
Laboratory: 

“Bioloid” 

Paraffin. 

“Difeo” 

Media. 

! Stains and 
Indicators. 

I Clinical 
Solutions. 


17185— UROBILINOGEN COMPARATOR SET. 9 standards, one 
6-oz. bottle and 1.25 ml. calibrated pipette for Ehrlich's reagent, 
one'12-oz. bottle and 2.5 ml. calibrated pipette for sodiOm acetate 
solution. Complete with directions $21.50 

17186— EXTRA DROPPING PIPETTES for 17185 Comparator Set. 
Capacity 1.25 ml. or 2.5 ml ; i . ...30c each 

ORDER YOURS TODAY : Write, Teletypewrite, Wire or 
Phone Dept. JCP-12 Our Nearest Office-Warehouse 


WILL 

ROCHESTER 3, 


CORPORATION 

LABORATORY APPARATUS AND CHEMICALS 
• NEWY0RK12,N.Y. 


SOUTHERN SCIENTIFIC 
BUFFALO APPARATUS 


CO., INC., ATLANTA 3, GA. 
CORP., BUFFALO 5, N. Y. 


(In •Writing to advertisers, please 
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VIRTUALLY 

UNBRSAUABLEi 

So sfroncf thot the pH-scnsitive 
bulb can wilhstond as much pressure 
os the thick stem itself! 

>)brasron resistonf — unusually 
fogged for long life and reliable 
measurement even in highly abrasive 
slurries! 

Chemico/ cfirrobf/ff/-’exccI!cnt 
in the strongest acids and alkolis , . . 
even at devoted temperatures! 








V . . 
v^:.v 




UVril 











COVER EXTREME 
TEMPERATURES/ 

30® to 730® C at high pH — 
with the new high temperature— high 
pH glass. 

—20® to 700® C— with 
-'^''' the new general-purpose 

glass. Will withstond even 
repeated freezing. 


‘•rt-r-: 
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UNPRECEDENTED 
pH RANGES 

0 to 14 pH — with the high-tem- 
perature highopH glass , . . only small 
reproducible deviatiorj near extreme 
limits, even at high temperatures. 

0 to 71 pW— at room tempera- 
perature and 0 to 10 pH at boiling 
for the general-purpose glass... 
without correction for sodium ions! 


^ 'L- 
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IMPROVED 

CONSTRUCTIONS 

Simplified, heai-resisfant 
construction eliminates wax filling 
. , , retains patented Beckman Internal 
shielding . . . increases measurement 


T sd 
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Only Beckman Glass Electrodes offer all of these features: 


^ RAPID RESPONSE... accuracy with 
speed and convenience. 

► STABILITY ... to match the high preci- 
sion of BECKMAN pH METERS. 

^ INTERNAL SHIELDING . . .gives com- 
plete freedom from outside electrostatic 
interference. 

^INTEGRAL LEADS ... Continuous insu- 
lation into the electrode . . . connections 
located on protected panel board. 


freezing to boiling and above! 

► ENTIRE pH SCALE , . . hi?ryr/W/ sodium 
ion errors . . . c.g., with high-temperature 
high-pH glass, only 0.2 pH deviation at 
13.7 pH in 1 N sodium hydroxide. 

► FACTORY SEALED . . . rigidly tested . . . 
no maintenance. 


Constant Research over the years has 
maintained Beckmon Leadership in the 
instrumentation field . . . 

— Beckman pH Meters and Glass Electrodes 
— Beckman Ultraviolet, Visible and 
Infrared Spectrophotometers 
—Beckmon Radioactivity Meters and . 
Special Instruments . . . Unsurpassed 
for Reliability! 


^ UNIQUE CHEMICAL DURABILITY ... in 

alkali ... in acid ... in dilute solutions. 


^EXTREME TEMPERATURE RANGE... 

Several types permit use from below 


And , . . REALLY TOUGH ... can even 
be used as a stirring rod! 


ECKMAN INSTRUMENTS • National Technical Laboratories, South Pasadena 44, California 


These new electrode glasses ore now being 
rapidly as possible, they will be available 


used in several Beckman electrode styles. As 
in the full line of Beckman Glass Electrodes, 
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Anti-(M^ Serums 

to test every blood— completely 

More and more pathologists are making 
complete Rfl determinations for blood infusion 
cases. They’re turning to American iov five 
potent serums -Anti-Rho (Anti-D), Anti-Rho 
(Anti-CD), Anti-Rho (Anti-DE), Anti-rh" 
(Anti-E) and Anti-Hr' (Anti-c). 

The slide method gives accurate, unmistak- 
able readings in two minutes. No microscope is 
needed. Serums, prepared to N. I. H. specifica- 
tions, may be used with fresh, clotted, oxalated, 
heparinized or citrated blood. They retain 
original potency over a long period even under 
adverse conditions. Six strategically located dis- 
tributing centers assure you of prompt service. 

Write today for descriptive literature on 
American’s complete line of blood-typing and 
blood-grouping serums. 
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l0jPLAN WITH American 


o « iS tf « W *s «»»»*»»■-*« ' 

TicrsrJfEfftc'" 


'f -tSv • . • the first name in hospital supplies 

AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES • EVANSTON, ILLINOIS ' 
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First American Production of 

Another New ^^i/cUwnjOjC Stain 



THEDANE BLUE 


SOLUTIONS T.3 AND T-5 


for the Rapid a77d Precise 
Identification of Blood Parasites 





( 



Thedane Blues are very stable, tropic-proof solutions for demonstrating 
trypanosomes, malarial crescents, piroplasms, blood spirochetes, trepo- 
nemes in syphilitic chancre exudates, leptospirae, leucocytes and reticulo- 
cytes. They assure rapid, reliable diagnosis by simultaneous hemolysis and 
monochromatic staining of the parasites. They have these advantages: 

Save time and simplify procedure thru ultra-rapid staining of fresh 
blood preparations with undiluted stock solutions. 50 to 100 cu. m.m. (or 
more) of fresh blood can be prepared in less than 10 seconds. 

Instantaneous hemolysis completely clears the image field. Only para- 
sites, leucocytes and reticulocytes are stained. 

Only medium or high dry systems are used. Large image fields assure 
rapid, reliable diagnoses even at lowest parasite densities. 

In dark-field preparations, spirochetes and leptospirae show brilliantly 
red, indicating suspicious spots at medium power. High power verifies 
diagnosis. 

Ideal staining for diagnosis of microfilariae in extremely thick wet 
blood drops at low power. 

Indispensable in bird-malaria research because they make possible 
examination of thick drops in nucleated erythrocytes. 

Very instructive for parasitological and hematological class room work. 

Leaflet giving detailed data on applicability 
and method of use sent on request. 


Pharmaceutical Laboratories 

NATIONAL AN I Li N E D I V I S I O N 

40 RECTOR STREET • • AlUEO CHEMICAl A DYC CORPORATION • • NEW YORK 6, N. Y., U.S.A.: 
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IMPROVED MODEL 




G APPARATUS 


With 4-rack carrier of anodized aluminum, enclosed power unit, 
and Neoprene covered racks 



S915. 


KAHN SHAKING APPARATUS, Improved Model. With power unit adjusted 
to produce 275 to 285 oscillations per minute with horizontal stroke of If inches, as 
specified by the author. See R. L. Kahn, “T/ie Kahn Test, A Practical Guide", 
{1928), p. 66. 

Power unit consists of a i h.p. split phase induction motor connected to a drive wheel by 
means of-a v-inch V-belt, in sheet metal housing, 16| inches long x IH inches wide x inches 
high, with crj'stal black finish and eight rubber suction feet to dampen vibrations. Power 
consumption, 500 watts. 

Carrier accommodates four Kahn racks and is constructed of anodized aluminum, with 
spring clips which permit insertion of racks firmly in position without use of adjustable bars 
or clamps, and removal of one or more racks without disturbing adjacent racks. 

8915. Shaking Apparatus, Kahn, Improved Model, 4-rack, as above described, complete 
with four Neoprene covered Kahn racks, on-off switch, 6 ft. connecting cord and 
plug, and directions for use. Por 115 volts, 60 cjxles, a.c 106.56 

8915-C. Ditfo, but without Kahn racks 92.00 

NOTE— A six-placo carrier for two rows of tlirce Kahn racks eacli is available at $30.00; also interchange- 
able carrier for fifteen 260 ml Erlcnmcyer fla-sfcs at $55.00; for twelve 500 ml flasks at $55.00, and a gen- 
eral purpose box-type carrier at $20.00. 


ARTHUR H. THOMAS COMPANY 

RETAI L— WHOLESALE— EXPORT 

LABORATORY APPARATUS AND REAGENTS 

WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 

CABLE ADDRESS. "BALANCE”. PHILADELPHIA 
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THE PATHOLOGY OF CHEMICAL CARCINOGENESIS* 

HAROLD L. STEWART, M.D. 

From the Palhologij Scelioti, Naliotial Cancer Inslilule, National Institutes of Health, 
United States Public Health Service, Bethesda 14, Maryland 

The first instance of cancer clue to a specific agent observed in man was de- 
scribed in 1775 by Sir Percival Pott. He traced tlie cause of skin cancer in chim- 
ney sweeps to tlie associated contamination of tlie skin b}-- soot. After this first 
astute observation, the relationship between cancer and carcinogenic agents laj'- 
unproven until less than four decades ago. 

IMany e.\-pcrimcntalists had tried to induce cancer in animals by the applica- 
tion of chemical agents, but succe.ss was not attained until 1915 when Yamagiwa 
and Ichikawa applied solutions of coal tar to the skin of the rabbit’s ear. During 
the years 1921-192G Block in Zurich demonstrated that the active substance of 
coal tar is concentiatcd in the fractions with higher boiling points, probably 
belonging to the class of c 3 a*lic h.ydrocarbons. Kennawaj’’ in England in 1924-25 
was able to show bj- a series of e.vperiments that cai’cinogenic agents in tar are 
comple.': hj'drocarbons of the aromatic tj'pe. The fluorescent properties of these 
hydrocarbons proved a useful tool in selecting from a variety of chemicalty pure 
compounds one substance that gave a fluorescence speetj-um which was similar 
to that of tar. This was found b}’’ Hieger to be 1:2 benzanthracene. 

Kennawaj' and Hieger then tested a variety of other benzanthracene hj’’dro- 
carbons. Positive results were obtained with 1 :2:5:G dibenzanthracene. To date 
about 300 chemical carcinogens have been s.ynthesized, of which several possess 
powerful carcinogenic properties. 

One such is 20:mctlndcholanthrene, used e.vperimcntally to produce skin can- 
cer after painting, or sarcomas after subcutaneous implantation. Gastric cancer 
in mice has been induced following the injection of this substance into the wall 
of the stomach. Following oral administration to mice, carcinoma of the fore- 
stomach and of the small intestine develop. Another sjmthetic h 3 ’'drocarbon is 
5:9:10-trimeth3d, 1 : 2-benzanthracene which, besides evoking skin cancer or 
subcutaneous sarcoma, causes the production of pigmented cutaneous lesions. 
These melanin aggregates are not true melanomas, for it has been demonstrated 
that b 3 ’' bleaching the melanin-containing cells the 3 '’ can be identified as macro- 
phages Avhich have ingested melanin. This excessive production of melanin is 
probabb’’ due to the stimulation of melanoblasts in the epidermis by the carci- 
nogenic agent. Recentty, Berenblum has succeeded in inducing a malignant 
metastasizing melanoma in a guinea pig painted with 9:10 dimeth 3 ''l, 1:2 ben- 
zanthracene. 

In addition to polycyclic hydrocarbons, there are other pure chemical sub- 
stances which induce cancer in animals. Among these may be mentioned the 

* Pre.sented at the Twentj'-Eighth Annual Meeting of the American Society of Clinical 
Pathologists, in Chicago, October 1.3, 1949. 
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AZO d5''es, some of which selectively cause tumors of the liver when fed to rats 
and mice. Another example is beta-naphth3damine, one of the intermediates 
thought to be responsible for cancer of the urinaiy bladder in d5''e workers, and 
now known from the experiments of Hueper to be capable of inducing similar 
tumors in dogs. 

We maj"" add to the list of industrial hazards the recent discoveiy of a higher- 
than-normal incidence of lung cancer in chromium workers, and the production 
of bone tumors following intravenous injections of beiyllium in animals. These 
observations indicate that in industrial establishments some organic metals as 
well as the h3''drocarbons are potentiallj'' dangerous. 

Beginning with the experiments of Lacassagne in 1932 , a few of the hormones 
have been shown to be carcinogenic. Interstitial cell tumors of the testis can be 
produced in mice by the subcutaneous implantation of the synthetic estrogen, 
diethjd-stilboestrol. Anal3"sis of the hormonal content of normal and neoplastic 
interstitial cells is now being carried out at the National Cancer Institute, The 
relationship between the milk factor, hormones and breast cancer in mice is also 
being investigated. 

2-acet3d-amino-fluorene, a compound first investigated for insecticidal activ- 
it3", has been shown to be carcinogenic for a wide variety of animal tissues. It 
readil3'' provokes liver-cell tumors in rats and occasional tumoi's of the salivaiy 
glands, the thyroid gland, the bladder, and the mammary glands in this species. 
Because of this widespread action, it has proved to be veiy useful in experimental 
cancer research. 

In summar3'', a few of the uses being made of carcinogenic agents in work now 
going on at the National Cancer Institute have been described. B3’- means of 
these substances we hope to be able to identif3’’ the factor or factors which ma3'- 
be essential in the production of neoplasms, and also to determine what the 
earlie.st stages of cancer look like, so that neoplastic disease may be detectable 
in a curable stage. Finally, we hope some da3'' to ascertain the underlying char- 
acteristics which are peculiar to cancer cells. This calls for the collaboration of all 
the medical sciences, as well as the disciplines of ph3^sics, biochemistiy, radiolog3’', 
nutrition and others. Only by such an all-out attaclc will the nature and origin 
of cancer be determined. It can be seen that the problem of tumor induction 
by carcinogenic agents touches the very core of the problems of growth and life. 


SOLITARY “TUMORS” OF ATYPICAL AMYLOID (PARAMYLOID)* 

WILLIAM H. BAUER, M.D., and J. F. KU5CMA, M.D. 

From the Department of Pathology Saint Louis University, Sehools of Medieinc and Dentistry, 
and the Division of Laboratories, Miheankec County Hospital, and Department 
of Pathology, Marquette University, School of Medicine 

Amj'loidosis is iisuall.y considered to be a degenerative disease characterized b3’^ 
the presence in mesenchj'mal tissue of a complex albuminous substance com- 
posed of protein fractions and a sulfate-bearing polj^saccharide. It frequently in- 
volves blood vessels and the supiiorting tissue of the viscera ; however, it maj’’ 
also be found in completel.v mesodermal tissues, such as muscle, bone, and fat. 

KEVIEW OF LITEKATURE 

Based on Askanazj-’s- and Lubarsch’s-’ classification of amjdoid diseases, 
Koletzlcj' and Steelier'® proposed a subdivision into four groups; ( 1 ) secondaiy 
amyloidosis following chronic inflammatory and destructive diseases, ( 2 ) primaiy 
amjdoidosis without known etiologjq ( 3 ) amyloidosis associated with multiple 
m3’'eloma, and ( 4 ) tumoi-forming am3doidosis. 

Primaiy or, prcferabl3q at3'^pical am3doid disease (called b3'^ Picchini and 
Fabris,®’ Strauss,®’ and others param5doid disease) occurs rarel3". In a recent 
stud}-- Iverson and jN'Iorrison'’ increased the number of the reported cases to 
fort3’’-four. King,'® who suggested a subdivision into t3"pical and at3'’pical am3''loi- 
dosis, found approximateb’' 50 cases of the at3qiical variet3’’ in the literature. Re- 
cently, Dahlin® collected 57 cases including his own. The at3'pical am3doid disease 
is of unknown etiolog}". It is found chiefl3’’ in mesench3’’mal tissue, such as stri- 
ated and .smooth muscle (gastrointestinal) but generally not in the liver, spleen, 
kidne3q or adrenal. However, there ma3^ be systemic involvement or, in rare 
cases, onky a local disturbance affecting one or tivo organs. In such cases, the 
at3'pical amyloid shows a faint or completekt'^ negative reaction to .special stains. 
This fact ma3’' be accounted for b3’^ the vanabilit3^ of the chemical composition of 
am3doid as shown b3" von Bonsdorff,® Hass and associates," and recently lu'^ 
Randerath.’® Occasionall3^ both at3'pical and t3’^pical am3doid ma3^ be found to- 
gether. 

Gordon'® noted the formation of at3'pical am3doid in rheumatic fever. He de- 
scribed it in the heart, valvular vegetations, and in the small intestine, while 
t3'pical amyloid was present in the kidne3'', liver, and spleen. This observation is 
in accord with other reports of atypical amyloid changes in rheumatoid arthritis 
(Yeoman and Wilson,’® Trasoff and associates’®). It has also been observed that 
cases of multiple m3’^eloma ma3'' displa3’' a combination of at3'^pical and t3''pical 
amyloid (Atkinson®), although the atypical variety is more common. A sub- 
stance resembling am3doid, found b3’^ Teilum®' in cases of Boeck’s sarcoid, Let- 
terer-Siwe’s disease, and in some instances of allerg3r to sulfonamides, seems to 

* Received for publication, Jul 3 ' 25, 1949. 
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belong in this category. Teilum^^ did not hesitate to call it paramjdoid. King'® 
described atypical amyloid in the hearts of old people. 

In some cases of nodular multiple myeloma and diffuse myeloma (Freund"), 
at3"pical amjdoid accumulated in the bone marrow and caused a tumor-like ex- 
pansion of bone, perforation of the cortex, and involvement of the local perios- 
teum, fat and muscle tissue. This bone involvement was found to be associated 
with S3'^stemic amyloidosis or, as in Freund’s" case, with lesions restricted to a 
few bones. Howe\’’er with both types of distribution, the presence of m 3 '-eloma 
cells indicated the underlying disease. Different from the cases of myeloma with 
amyloidosis is the rare instance of bone involvement in primaiy systemic am3doi- 
dosis as described by von Bonsdorff,® and Koletzky and Stecher.'® In the case of 
Koletzky and Steelier the valves of the heart, the joints and the bones were 
affected, and the patient suffered a pathologic fracture of the left femur. 

Although there are a few reports in the literature dealing with local deposition 
of atypical amyloid in malignant tumors (as in osteogenic sarcoma and renal 
carcinoma) and also in hemangioma, solitary “tumors” composed of at3'^pical 
amyloid involving soft tissue or one or two bones without discoverable cause are 
extremely rare. Some authors doubt that such growths occur and claim that a 
thorough examination would reveal an underl3’'ing myeloma (Freund," Magnus- 
Leiy,®® Rosenblum and Kirshbaum-®). Nevertheless reports in the literature''’ '® 
16 , 24 , 30 , 36 and our own studies establish the existence of local tumor-accumula- 
tions of an am3doid-like material in bones and soft tissue without obvious cause. 
By critical study Burgh arrived at the conclusion that the cases reported b3" 
Hedren'® (ninth and tenth ribs), MandP^ (thoracic vertebra), Hildebrand'®- 
(sternum), Schmidt®® (maxilla), and Yogeler®® (skull) should be regarded as local 
am3doid “tumors” of unknown origin. Biirgi’s^ own case (parietal bone) and 
Duenner’s'® case (sternum) complete the list. 

REPORT OF CASES 
Case 1 

Clin-ical data. A 57 3 'ear old white bartender, moderate!}^ obese, was admitted to hospital 
on Februarj’ 10, 1944 and e.xpired on Februarj' 20, 1946. He had had increasing difficulty in 
walking over a period of si.x to eight months. One week before admission, walking was 
particularlj' difficult and he fell. Since that time he had not been able to stand or walk. In 
the weeks preceding admission to the hospital he also developed a prickling sensation in 
the soles of the feet and spontaneous jerking contractions of the lower e.xtremities. The 
patient was free of pain until after the fall when he noticed pains in the shoulders and in 
the lower anterior portions of the chest, which were considerabb’’ e.xaggerated b}^ coughing. 
Disturbances of micturition also developed following the fall. The past histor 3 ' and the 
famil}^ histoiy contributed no pertinent information. 

The onb’ positive findings on ph 3 'sical e.xamination were those of moderate enlargement 
of the prostate and flaccid atrophic muscles of the legs. These muscles were not tender. 
The thigh groups of muscles were quite tight. Spontaneous contractions of various muscles 
with uncoordinated movements were noted. Babinski’s and Oppenheim’s signs were present 
bilaterallj'. Touch and pain sensations varied considerabb' but all e.xaminers felt that there 
was some change from normal. There was slight k 3 -phosis with tenderness over the ninth 
dorsal area. Examinations of the heart, lungs and abdominal organs were without note- 
worlhj- findings. 
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Roentgenograpliic examinations of the chest, gastrointestinal tract and skull were nega- 
tive. E.xamination of the spine, however, revealed a marked compression of the ninth dorsal 
vertebra associated with changes in the longitudinal muscle groups. This was interpreted 
as a possible abscess in the muscles. 

Spinal fluid obtained b 3 ' lumbar puncture was under normal pressure and revealed slight 
.xanthochromia. The flow stopped rathersuddenlj'and there were no changes in the pressure 
noted upon coughing or upon compression of the jugular vein. E.xamination of the fluid 
revealed no increase in cells, 4-t- globulin, and total protein of SOO mg. The serologic test 
fors 3 -philis and the colloidal gold reaction were negative. Cerebrospinal fluid obtained b 3 ' 
cisternal puncture was clear, colorless and under normal pressure. Total protein was 25 
mg., sugar G2.4 mg., chlorides 720 mg., and globulin 1-f . 

On April S, 1944 a ]aminectom 3 ' was performed. Soft, brown, granular, friable tissue was 
found protruding fi-om the vertebral bod 3 ' compressing the spinal cord. The tissue was 
removed and cord pulsations returned, but no clinical improvement followed the operation. 
During the following 3 'ear, the patient developed cei-vical adenitis which subsided rather 
quickl 3 ' and there was a tcmporaiy parah-sis of the right abducens nerve. He also survived 
an episode of pneumonia for which he received sulfadiazine therap 3 '. On Februar 3 - 19, 1946 
the patient complained of headache and stiffness of the neck. Temperature was 103 F. The 
next da 3 ' the patient had convulsions and expired. 

Laborator 3 ' findings were as follows: sedimentation rate, Westergren method, 4 mm. in 
one hour and 10 mm. in two hours; red blood cell count generallv' low, averaging about 
3,700,000; white blood cell count from 7000 to 25,000, the latter at the time of the pneu- 
monia; differential blood count not unusual; on December 20, 1944, 2 per cent band forms, 
49 per cent segmented forms, 4 per cent eosinophils, 2 per cent basophils, 2 per cent mono- 
C 3 'tes, and 41 i)er cent l 3 -mphoc 3 'tes; no abnormal haziness of the blood films or autoagglu- 
tination of the red blood colls; nonprotein nitrogen on December 14, 1945, 35.3 mg. per 100 
ml. blood ; acid phosphatase S.4, 10.4, and S.4, and alkaline phosphatase 17.0, lO.S, and 15.4, 
King-.\rmstrong units; multiple urinal 3 'scs consistentl 3 ' negative except for presence of 
sulfonamide ciwstals on several occasions; Bence-Jones protein test negative twice; no 
albuminuria atnn 3 ' time;serologic tests fors 3 'philisconsistentl 3 ’ negative; multiple samples 
of sputum and g.astric aspirations for tubercle bacilli negative. No total protein or blood 
calcium determinations were made, and no sternal marrow was aspirated, but postmortem 
marrow was studied. 

A7iiops!/ examinalion of the base of the skull sliotved marked softening and 
friability of the bod}'- of the sphenoid bone and adjacent portions of the occipital 
bone. These areas tvere reddish graj'' and n'ere composed of manj" smooth, 
minute, sand-like particles. The tissue was diy and crumbled. No other skull 
changes 3vere found. There was no suppuration in the middle ears or paranasal 
sinuses. The ninth dorsal x^ertebra was collapsed so that the intervertebral discs 
were almost approximated. The substance of the x^ertebra xvas reddish brown, 
x^ery soft, friable and difficult to handle. The adjacent ligamentous tissue xx'as 
firm and partial^^ calcified. The left ninth rib just lateral to its angle presented 
a fusiform swelling xvhich xx'as somewhat lobulated and measured 5 cm. in length. 
Both internal and external surfaces of the rib xvere x^eiy thin and partial^ de- 
stroj^ed. The bulk of the swelling xx\as composed of soft, granular, grajdsh red tissue 
of a sandy friable nature. The remainder of the thoracic cage, spine, and pelxds 
shoxx^ed no lesions. The extremities xx’ere not examined, but roentgen inx^estiga- 
tion shoxx-ed no lesions. Death xx'as caused bj’’ the dex^elopment of a purulent 
meningitis for xxdiich the portal of entry maj'' hax^e been through the sphenoid 
sinus inxmlx^ed bj’-the paramyloid. Additional findings xx^ere those of coronary and 
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renal arteriosclerosis, moderate prostatic hypertroplty and diverticulum of the 
urinary bladder. The liver weighed 1410 grams, the spleen 90 giams, and the 
combined weight of the kidnej^s was 250 grams. There was no gross evidence of 
amyloid disease in the viscera and histologica-lty all of the viscera failed to show 
an}'- t 3 ^pe of am 3 doid. 

Case 2 

Clinical data. A well-developed, well-nourished, 53 3 'ear old white woman presented 
herself with the complaint of a nodule in the anteromedial aspect of the distal third of the 
left thigh. This nodule was first noticed fourteen jmars previously as a small, pea-sized, 
movable, firm, painless lump just beneath the skin. She had rather vague recollection of a 
severe bump to this area four 3 ’ears before the tumor was noticed. At about the same time 
the patient became aware of varicose veins of the same extremitj'. The tumor graduall.v 
enlarged in the course of these 3 'ears to the size of a golf ball, at which time it became less 
movable and apparentl}’- was attached to the skin. One 3 ’ear ago the patient had received 
treatment for varicose veins which then disappeared. The nodule, however, remained and 
the patient sought medical advice concerning its removal. A ph 3 -sician had thought it to 
be a lipoma. Other past histor 3 ' included draining cervical adenitis of several weeks’ dura- 
tion which responded well to nine roentgen treatments. One 3 'ear previous^' she had had 
her gallbladder removed and developed postoperative pulmonar 3 ' embolism. There was no 
other pertinent ph 3 'sical finding at that time and at present the patient is in good health. 

During previous hospital admissions and in visits to her private ph 3 'sician, laborator 3 ’- 
c.xaminations of blood and urine were normal. Four months after removal of the tumor, 
laborator 3 ’ data were as follows; blood hemoglobin 15.5 grams; color inde.\ 0.93; erythro- 
C3’tes 5,400,000; and leukoc3'tes 13,450 with segmented forms 62 per cent, stab forms 5 per 
cent, l 3 ’mphoc 3 des 26 per cent, monoc 3 'tes 4 per cent, and eosinophils 3 per cent ; no e.xcessive 
rouleau.x formation or haz 3 ' film; er 3 'throc 3 'tes normal; sedimentation rate (Westergrcn) 
23 mm. in one hour; nonprotein nitrogen 28.3 mg. per 100 ml. blood; calcium 11.9 mg.; phos- 
phorus 3.3 mg.; total protein 7.30 Gm.; albumin 4.05 Gm.; globulin 3.25 Gm. (sodium sul- 
phite method) ; Takata-Ara test, cephalin-cholesterol flocculation, blood Wassermann test, 
and urinab’sis all negative; sternal marrow, normal c 3 'tolog 3 ’’ with an occasional lipoid- 
filled histioc 3 'tc. 

Roentgen studies of the skull, spine, pelvis, and ribs were entire^’- negative. 

Microscopic exarninalion of the “tumors”. Celloidin sections were treated tvith 
hematoxylin and eosin and van Gieson stains, paraffin sections tvith Bennhold's 
Congo Red stain, and Malloiy’s crystal violet method as modified by Lillie. 

In Case 1 innumerable spherical and bizarre bodies were densel}’- scattered 
through the highl}^ osteoporotic sphenoid and the left ninth rib. In the rib and 
sphenoid masses of variable size were dispersed within a diffusely infiltrating sub- 
stance which formed droplets or iRmlets (Fig. 1). It 3vas evident that the large 
sphei'ical bodies were shaped either b}^ concenti'ic deposition, proved b}'- the 

Fig. 1. Ca.se 1. Pattern of interior of sphenoid bone .showing complete absence of bone 
trabeculae. The area is occupied by small and large, confluent, grape-like masses of par- 
amyloid about which are bizarre giant cells. The interstitial tissue consists of proliferated 
reticulum cells and scattered l 3 -mphoc 3 des. Strands of this tissue are entrapped in par- 
am 3 -loid. H and E. X 200. 

Fig. 2. Case 1. Portion of sphenoid bone showing concentric well-calcified body of at 3 'pical 
“amyloid” (param 3 ’loid) in bone marrow space which is filled with fused droplets of par- 
am 3 -loid that has not 3 ’et become calcified. H and E. X 300. 

I'lG. .3. Case 1. Portion of sphenoid bone showing ia 3 ^ered “param 3 doid” mass formed b 3 ’- 
fusion of small bodies with partial calcification. Note the flattened inner surface of the 
cortical bone. H and E. X 450. 
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arrangement of layers, or b 3 ^ fusion of droplets (Figs. 2 and 3 ). In hematoxylin 
eosin-stained sections most of the central parts of the layered deposits and many 
of the droplets displa3'^ed a cloud3'^ blue color while the peripheial zones of the 
bodies appeared pink. This finding indicated that the central parts were densely 
calcified and surrounded b3'^ a less calcified or noncalcified peiipheial zone. In 
sections stained by the ^^an Gieson method the bodies appeared yellow. Benn- 
hold’s Congo Red stained the outer la3mi-s lightly red and the core slightly purple. 
Lillie’s modification of Mallory’s ciystal violet made the outer layers of the bodies 
appear purple and the central parts bluish. First, we embedded the bone speci- 
mens in celloidin, but the results with metachromatic stains were not convincing; 
later, in using paraffin sections of fresh material we obtained tinctorial reactions 
of “atypical am3doid” or paramyloid. Henceforth, we shall use these terms. 

The scant tissue between the param3doid and the few remining bone trabecu- 
lae consisted of dilated capillaries and free red blood cells between surviving 
bone marrow cells, among which immature myeloid and retjculum cells were 
predominant. Macrophages and plasma cells were noted onl3’- occasionally. 
There was an almost complete absence of fat cells, 3^et an abundance of collagen 
was seen in van Gieson-stained sections. The larger arteries in the marrow spaces 


were patent and had unchanged walls, while the smaller arteries and capillaries 
were affected. The paramyloid bodies either la3’^ free in the scant3^ remnants of 
the bone marrow or were closety applied to the lacunar indentations of small 
fragments of spongy bone-trabeculae and thinned, broken cortex. The most 
interesting areas were those in which irregularly shaped paramyloid bodies 
were directly co\'ered by broad layers of a substance which stained bright pink 
with eosin, but remained colorless in sections treated with Congo Red or Mal- 
loiy’s crystal violet. This homogenous, structureless material, which contained 
a few entrapped reticulum cells, connected man3'- bodies of atypical am3doid 
with each other and also with the fragments of old or newly-formed bone trabecu- 
lae (Fig. 4 ). Only here and there a single la3>'er of flat spindle cells appeared inter- 
posed between bone and param3doid bod3^ 

With few exceptions, the large and small bodies of atypical am3doid were sur- 
rounded 1 ) 3 '^ large multinucleated giant cells (Fig. 5 ). The cortex of the sphenoid 
and the rib v'as thinned and perforated in man3'- areas. Though there was a 
modemte reacti^'e periosteal deposition of bone, param3doid masses extended 


Fig. 4. Case ]. Section of sphenoid bone showing calcified layered paramyloid bodies 
connected with each other by eosin-staining, hyalin-like substance which contains a few 
strands of cellular stroma. Calcified paramyloid and hyalin-like substance are in direct 
connection with a dense irregularly-calcified bone spicule. Note the giant cell embracing 
the param.yloid body. H and E. X 200. 

Section from sphenoid bone showing small eroded island of bone sur- 
lounded ly eosin-staining hyalin-like, calcified paramyloid. Two adjacent giant cells have 
liyperchromatic nuclei and disintegrating cytoplasm. H and E. X 300. 

Fig. 6 .. Case 2. Section from mass in left thigh showing trabeculated aggregations of 
paramyloid with entrapped cells, lymphocytic infiltrate in left lower corner, and a few 
giant cejls in upper central portion. H and E. X 200. 

Fig. 7. Case 1 . Section of rib showing calcified paramyloid body with fracture. The frac- 
ture-space is filled with partly hyalinized connective tissue. The amyloid is, in places, con- 
nected with bone by eosm-staming, hyalin-like substance. Innumerable small paramyloid 
deposits and many giant cells lie in the surrounding tissue. H and E. X 250. 
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through openings in the cortex into the periosteum and the epiperiosteal tissue. 
No param 3 doid was found in the periosteal arteries. 

The involvement of the ninth dorsal vertebra differed in many features from 
those described above. There Avas no remarkable osteopoiosis and the ratio 
betAveen fat cells and other cells AA’as unaltered. HoAA'-ever, most of the hemopoietic 
cells shoAved postmortem degenerative changes characterized by disappearance 
of tlieir nuclei and a granular disintegration of the cytoplasm. Among the AA^ell 
preserved bone trabeculae lay numerous, free or clustered, round or polygonal 
bodies of various sizes. Some of these appeared free in the bone marroAV, some 
Avere in deep lacunae and Avere directl}'- connected Avith the bone surface and some 
Avere embedded in the bone trabeculae. In hematoxylin and eosin-stained sec- 
tions most of this concentrically arranged material appeared deep blue, thereby 
indicating a calcification more intensive than that in the bone. In contrast to 
the enormous number of giant cells in the sphenoid and rib only a feAV of the 
paramyloid bodies of the ninth dorsal Amrtebra Avere surrounded bj'^ giant cells. 
The densely calcified disc betAveen the ninth and tenth vertebrae Avas thinned 
in its anterior part and its cartilaginous plates AA^ere broken in tAVo areas. In one 
of these the Avide gap extending through the AAdiole thickness of the disc AA^as 
filled AA'ith vascular connectiA^e tissue of variable density AAdiich contained macro- 
phages, hyalin, cartilage and small concentricalty ari’anged paramyloid bodies. 

In Case 2, the tumor Avas composed of an extremelj'- dense accumulation of 
round or bizarre layered bodies. With hematoxylin and eosin thej’’ stained red 
in the periphery and bluish in the central layers, j’'elloAV Avith A'^an Gieson, and 
did not react Avith Congo Red. HoAA'ever, the Malloiy-Lillie technic produced a 
definite purple stain of the peripheral zones and occasionallj'^ of the AA'hole sub- 
stance. Interspersed among these deposits there Avas a moderate number of con- 
nective tissue cells and A^essels, the AA'alls of AAdiich consisted of the same cloudj’' 
material Avhich Ave considered to be paramyloid (Fig. 6). The manj" foci of Ij^m- 
phocjdes AAure striking. The paramyloid extended into the fat tissue. Manj'' of 
the paramjdoid bodies shoAved intensiAm calcification brought about bj'’ fusion of 
fine calcium granules in concentric arrangement. The number of giant cells 
OTOund the paramyloid AA^as moderate compared Avith the great number of these 
cells in the first case. 


DISCUSSION 

Iaa'o cases of solitaiy, tumor-like accumulations of a material AAdiich resembled 
am^doid morphologically, j'^et displaj^ed unusual distribution' and inconstant 
tinctorial reactions, offered the opportunity to ansAver the folloAving questions: 

1. Is the deposited material a kind of “atypical” amjdoid (param 3 doid), i.e., 
atypical in staining reaction and in distribution? 

2. What changes does the material undergo? 

3. Hoav does the substance affect bone, cartilage, and fat? 

4. Is it secondaiy to a neoplasm or a S 3 ’^stemic disease? 

5. Does the microscopic examination present a clue to the mode of deposition 
of the atypical am 3 doid (paramyloid)? 
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1 . Tlie paramount question is : Was the peculiar substance which a'ccumulated 
in tumor-like pattern a kind of amyloid? All authors who described atypical 
amyloid or paramyloid stressed the variabilit3'’ and inconstancj'’ of its staining 
reaction and manj" found that in some cases various areas in the same section 
stained differeiitty. We noted that some of the coarse clumps in the sphenoid and 
rib of the first case stained with a positive metachromatic reaction while the 
deposits in the vertebra did not. Gerber’- stated that in his case the am3doid in 
the walls of vessels stained deepl3'^ with Congo Red Avhile the am3doid masses 
did not stain. I^’erson and Morrison’' observed a different color in otherwise 
morphologically identical at3’'pical am3doid. King’® underscored the inconstanc3'^ 
of the tinctorial reactions of at3"pical am3doid. Dahlin® found that Congo Red 
stain was not satisfactoiy and the reddish violet color varied markedl3'^ in differ- 
ent areas. In accord with these and other authors we found that there were 
numerous gradations in the metchromasia of these bodies. This variabilit3'' of the 
staining reaction ma3^ be due to the different chemical composition of the sub- 
stance in its developmental phases. Some authors consider the existence of a 
“pream3doid”. We arc convinced, and it seems self-explanatoi^q that the tinc- 
torial reaction of the deposits in our cases was greatb’- influenced by the unusual 
calcification of the param3doid bodies. The irregularit3’^ of this granular calcifica- 
tion resulted in different tones of color in each la3^ered param3doid clump. 

The param3doid appeared as a cloud3q homogenous, concentricall3’^-arranged, 
h3’’alin-like substance which contained few entrapped cells. Loeschke,-’ who 
studied the nature of h3'alin and am3doid in rats which were sensitized b3'- injec- 
tion of 5 per cent nutrose (sodium caseinate), came to the conclusion that all 
material called h3’^alin is the product of antigen-antibod3' reaction, and that 
am3doid is just a special form of the serologic precipitation of l^'alin. Loeschke 
claimed that amyloid is usuall3'’ mixed with lyalin substances and, therefore, 
gives variable staining reactions. In line with this, Teilum®’ referred to the 113''- 
alinosis in Boeck’s sarcoid and other conditions associated with h3'perglobuline- 
mia as param3doidosis (atypical am3doid). H3’^alin is a generic term, whereas 
am3doid, probabK closel3’' related to it, denotes a more or less characteristic stain- 
ing reaction. 

We observed in hematox3din-and-eosin-treated sections bands of a bright pink 
homogenous material extending between param5doid bodies and newty-formed 
bone trabeculae. Few cells Avere enclosed in this tissue which was either inti- 
mately applied to the bone and param3doid or separated from one or the other 
by a single la3"er of spindle cells. In spite of its close application to param3doid 
it usualty failed to merge Avith it and remained conspicuous by its staining reac- 
tion, b3’^ its distinct tendenc3’' for in-egular calcification and b3^ the entrapped 
cells which had features of osteoc3’'tes. We are inclined to consider this appar- 
ently homogenous tissue to be of h3’^alin nature and a kind of “osteoid” with a 
tendenc3'' toward focal granular calcification. However, thei-e Avere some areas 
Avhich failed to reveal a sharp border betAveen calcifying “osteoid” and calcifying 
layered paramyloid. This statement does not disagree either AA'ith the concept 
of the osteoid nature or the concept of the paramyloid nature of these tissues. 
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providing one accedes that the earliest stage of formation of primitive bone is 
hyaliniration of the intercellular substance of the connective tissue and that 
hyalin is somehow related to paramyloid. 

The distribution of paramyloid differs from that of amyloid by its failure to 
occur in the liver, spleen and kidneys, i.e., in organs which are usually involved 
in amyloidosis. The first case showed these organs to be free of amyloid and there 
was not the slightest clinical evidence of involvement of the parenchymatous 
organs in the second case. 

2. The changes of the paramyloid bodies occurred both on their surface and 
within their interior. Almost all paramyloid aggregations were surrounded by 
monstrous giant cells, some of which were wrapped around the bodies in snake- 
like fashion. In contrast to the extensive lacunar resorption of amyloid described 
by some authors there was only moderate resorption noted in our first case 
in spite of the many giant cells. Here and there spindle-shaped reticulum cells 
were observed in shallow lacunae. Some of the giant cells contained large 
nuclei poor in chromatin, each with a nucleolus, while others had sickle-shaped 
hyperchromatic nuclei in an eosinophilic cytoplasm. The latter were probably 
degenerating cells. Freund” considered the possiblit}’’ that the giant cells orig- 
inated from the endothelial cells of the many capillaries v^ith which they ap- 
peared to be connected. We were led to believe that certain giant cells may be 
of this origin. A great number of giant cells displayed a peculiar breakdown of 
the cytoplasm. The cell membrane disappeared, the cytoplasm became spotty 
and cloudy, vacuoles became visible and droplets of homogenous material were 
liberated to combine with the paramyloid. 

Many paramyloid accumulations displayed such extensive calcification that 
they should have been noted in the roentgenograms. Fi-eund and others de- 
scribed the calcification of amyloid in bone marrow. The deposition of calcium 
salts proceeded irregularly in rather concentric layers from the surface toward 
the center, to form, finally, compact calcified masses as seen particularly in the 
vertebra. Fractures of such calcified paramyloid bodies Avere not uncommon 
(Fig. 7). Occasionally their fragments appeared united by connective tissue and 
sometimes by “osteoid” substance. 

Degenerative changes of some of the paramyloid clumps in the vertebra Avere 
of interest because of a kind of dissolution initiated by the appearance of light 
spots AAuth radiating lines in the calcified substance (Fig. 11). This disintegration 
proceeded to complete disappearance of the paramyloid. Identical changes Avere 
noted by Freund and AA^ere attributed by him to enzymatic action. Dissolution 
of am3doid in the “sago-spleen”, liA'^er, and other organs has been described. 

3. Of interest is the relationship of the paramyloid to bone trabeculae, bone 
marroAA' and cartilage. The paramyloid masses began to form in the bone marroAA", 
then croAvded it out, causing the spong}'' bone trabeculae to be resorbed; the 
corte-x became thinned and AA^as perforated in places, the paramyloid extending 
into the periosteum. Microscopic examination of the sphenoid and rib failed to 
reA'^eal the action of paramjdoid upon the bone trabeculae since most of them 
AA'ere replaced b3'' param3doid and the neAA’ly-formed trabeculae Avere almost uni- 
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formly in a stage of deposition. Only the inner side of the cortices and the tra- 
beculae of the vertebra offered the opportunity to observe resorption. The resorp- 
tion was associated with a preponderance of spindle-shaped reticulum cells 
while mutlinucleated osteoclasts were distinctly scarce. Even in areas where 
the deposition of paramjdoid appeared intimately connected with the bone, 
resorption by only small cells has been noted. The trabeculae of the vertebra in 
the vicinit}’' of paramyloid bodies were in an inactive stage, i.e., neither resorp- 
tion nor deposition was noticeable. 

The cortex of the sphenoid and rib showed very little periosteal bone deposi- 
tion whereas the endosteal bone formation was remarkable in areas where, fol- 
lowing more or less complete resorption of paramyloid, young connective tissue 
became active. This observation is in contradiction to those of some authors 
who stressed the lack of new bone production. Numerous paramyloid bodies 
appeared embedded in bone trabeculae. 

Concerning the bone marrow cells, the outstanding feature in the sphenoid 
and rib was the abundance of h3''perchromatic reticulum cells, free-lying giant 
cells, and a few fat cells in extremelj’^ vascular tissue containing much “para- 
m3doid”. Some plasma cells and l3TOphoc3des were present and, in accord with 
other authors, must be regarded as an inflammatoiy reaction. Occasionall3’' small 
arteries showed param3doid alteration of the media and intima. This led not 
onl3’’ to a remarkable reduction of the lumens but also to complete obstruction. 
Some of the occluded arteries were surrounded b3'’ giant cells. Occasionall5^ the 
param3doidosis also affected the adventitia and coalesced with adjacent para- 
m3’'loid bodies. The larger arteries of the periosteum, however, displa3"ed onN 
proliferation of the intima. 

The ini’^olvement of cartilage cells as seen in the vertebra presented an arrest- 
ing feature not hitherto described. Paramyloid rings encircled the capsules of 
indiiddual cartilage cells and extended outward and inward as well, thereb}’’ not 
only incorporating nearb3^ cells into the param3doid, but also filling in the cells 
(Fig. 10 ). 

The outstanding ini^olvement of the epifascial fat b3'^ the amyloid offered the 
opportunit3'’ to study the mode by which the am3doid altered fat tissue. Recentty 
Pearson and associates-® described “am3doid rings” around the fat cells and ex- 
pressed the opinion that the3'' ivere helpful in making a diagnosis from biops3" 
specimens. Peters-® pointed out that fat cells first became enveloped by rings 
and shells of amyloid and then had undergone gradual atroph3^ He came to the 
general conclusion that “the deposition of am5doid on cells rather than deposi- 
tion in the intei'stices of mesenchymal tissue may be the starting point of am3'’- 
loidosis.” Our findings, however, prove that a narrow amyloid ring was first de- 
posited upon the membrane of the fat cell without any interference with the 
shape of the cell (Figs. 8 and 9 ). Thereafter, droplets of amyloid collected be- 
tween the fat cells and small connective tissue cells and a few l3'-mphoc3des 
appeared. The spott3'' increase of this intercellular amyloid compressed the fat 
cells so that they became deformed to narrow slits which were still outlined b3^ 
sharply demarcated amyloid rings. The interstitial paramyloid exerted such 
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pressure upon the paramyloid rings that they broke down and their remains were 
visible in the paramyloid as darkly-stained arcuate lines. Only after tin’s change 
did the cell membrane fade away and paramyloid advance to\vardd,hQ (?enter of 
the fat cell, gradually filling it. The paramyloid in the fat cells o6c.asi6nally con- 
tained a few connective tissue cells and lymphocytes. 

4. The important questions concerning these two cases of tumor-like accumu- 
lation of paramyloid are: (a) Has the diagnosis of multiple myeloma been missed? 

(b) have “localized plasmocytomas” or (c) has an osteomyelitis or other chiunic 
infective process been the underlying cause? or (d) is the “amyloid” of primary 
nature, i.e., without detectable cause? 

(a) . To exclude multiple myeloma we must rely on the clinical, roentgeno- 
logic, hematologic and biochemical examinations. These wei-e negative. Yet the 
evidence which showed most clearl3'' that we were not dealing with a myeloma- 
tosis was the lack of characteristic m3’-eloma cells. The presence of occasional 
plasma cells intermingling with lymphocytes and proliferating connective tissue 
cells among param3doid bodies ma3'-, most likel3q be attributed to a simple inflam- 
matoiy reaction. In the anydoid formation in m3'-eloma the myeloma cells dim- 
inish as amyloid deposition proceeds; 5^et in the amyloid-free bone marrow, 
myeloma cells persist. There was complete absence of plasma cells in the vertebra. 
We are not aware of any instance of spontaneous i-egression and cure of a m3'-e- 
loma, and, therefore, do not consider this case one of a theoretically healed 
m3''eloma. 

(b) . The second question has been answered in the foregoing discussion, since 
we believe that there is insufficient proof for regarding the so-called “solitar3'' 
or localized plasmocytoma” as a clinical entit3A Several recorded cases of “soli- 
taiy” m3''eloma u^ere based on the period of good health (up to nine years) fol- 
lowing the treatment of the lesion (Coley,® Stewart and Ta3dor,®® and others). 
Willis®® observed a “solitaiy plasmocytoma” of bone which had probabh'' been 
present for about twenty 3'-ears. However, Ba3'’rd and Hecld claim that the soli- 
tar3'' and multiple m3^elomas “are probably all a phase in the same disease in 
Avhich the plasma cell leukemias represent one extreme, and the solitary m3'’e- 
loma the other.” Lichtenstein and Jaffe®® took a similar point of view. 

(c) . The clinical, laboratoiy and microscopic findings in the first case were 
not suggestive of a long-standing infective disease. 

(d) . We are not able to place the first case in any one of the preceding groups, 
whereas the second case is possibl3'^ of traumatic origin. 

5. The most difficult problem is to find an acceptable e.xplanation of the patho- 

Fig. 8. Case 2. Paramyloid involving fat. Note paramyloid rings along cell-membranes, 
paramyloid droplets, and remains of broken paramvloid rings between compressed fat cells. 
H and E. X 450. , , , , . 

Fig. 9. Case 2. Partially calcified paramyloid in fat ti.ssue and dense lymphocytic in- 
filtration within fat. Note distortion of fat cells. H and E. X 300. 

Fig. 10. Case 1. Section of intervertebral disc of ninth vertebra. Area of collapse of the 
vertebral cartilage with invasion by jmung connective tissue. Dislocated cells of disc em- 
bedded in paramj'loid. H and E. X 450. , • , i ,• -.i 

Fig. 11. Case 1. Section of vertebra showing heavily calcified param.vloid bodies with 
threadv disintegration. They are in intimate relation to less-calcified bone trabeculae. Eote 
complete absence of plasma cells. H and E. X 200. 
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genesis of local formation of atypical amyloid. The origin of atypical amyloidosis 
without known cause is obscure, but many attempts have been made to deter- 
mine the cause of the variety of atypical am3doidosis which is related to the dis- 
tinctive systemic disease, multiple myeloma. 

It has been emphasized that paraproteinemia, i.e., presence of one or more 
abnormal proteins (globulins), rather than hyperproteinemia, is one of the fea- 
tures of multiple myeloma. In accord with this assumption, some authors (Stein- 
mann^‘ and Apitz^) correlated the concurrent plasmacytosis with the production 
of the atypical amyloid, claiming that myeloma cells were active in the forma- 
tion of abnormal proteins. Be that as it may, the precipitation of this or other 
abnormal proteins may lead to the deposition of systemicalty distributed para- 
mjdoid. 

However, in order to understand the local deposition of paramjdoid, ^ve may 
assume that a local lesion, such as inflammation or trauma, may cause not only 
a derangement of the exchange of protein between the cells and the plasma but 
also the appearance of abnormal proteins. These precipitated and calcified pro- 
teins incite a foreign-bod}'' reaction. 

As to the question, has the paramyloid been deposited inter- or intracellularly, 
our observations indicate that both modes occur at the same time and the findings 
of "Whipple and Madden” proved that there is a protein flow from cell to plasma 
or from plasma to cell, and that flow may occur in both directions at the same 
time. We noted that various cells of the bone marrow had undergone alterations 
of the cytoplasm which led to gradual disappearance of their nuclei. The altered 
cytoplasm of such cells fused together and formed paramyloid bodies. Similarly, 
small globules of paramyloid formed in the reticulum of the bone maiTow, in- 
creased in number and coalesced. These bodies appeared spotty and contained 
pyknotic nuclei of destroyed cells. Like other authors, we also noted paramyloid 
within giant cells. Though we did not observe a noteworthy resorption of para- 
myloid by giant cells in spite of their very great number, we do not reject the idea 
that some of the paramyloid in giant cells had been ingested. Our findings, how- 
ever, showed very clearly that the cytoplasm of many giant cells became trans- 
formed into paramyloid. 


SUMMARY 

Two cases of solitary tumor-like accumulation of atypical amyloid (paramy- 
loid) have been reported. The first case displayed paramyloid in the sphenoid 
bone, the ninth dorsal vertebra and the left ninth rib without a detectable cause. 
The second case showed paramyloid in a movable nodule in the soft tissue of the 
left thigh was probably the result of local trauma. 

The term “paramyloid” signifies the atypical distribution and the variable 
staining reaction of a hyalin-like material. 

Paramyloid, Avhich seems to be related to amyloid and hyalin, may undergo 
calcification and may then become fractured. It may be resorbed by giant cells 
or be dissolved by an internal “enzymatic” process. 

The appositional growth of atypical amyloid causes the resorption of bone. 
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Cartilage cells and fat cells are affected bj'’ paramyloid in a characteristic form. 
Param.yloid is foi'med in the cell, on the cell membrane, and in intercellular 
spaces. 

Acknowledgment. We wish to thank Dr. L. H. Kretchmar and Dr. W. A. D. Anderson for 
permission to use Case 2. 


REFERENCES 

1. AriTZ, K.: Die Paraproteinosen. Virchows Arch. f. path. Anat., 306: 631-699, 1940. 

2. .\sKAN.4ZY, M.: Das Knochenmark. Henke u. Lubarsch’ Handbuch d. spez. path. Anat. 

und Hist., Berlin: Bd. I/II, 774-1014, 1927. 

3. Atkinson, F. R. B. : Multiple myelomata. M. Press, 196: 312-317, 327-333, 1937. 

4. Bayrd, E. D., and Heck, F. J. : Multiple myeloma. J. A. M. A., 133: 147-157, 1947. 

5. Von Bonsdorff, B., Groth, H., and Pakalen, T.; On the presence of a high-molecular 

cr 3 'stallizable protein in blood serum in mj-eloma. Folia haemat., 69: 184-208, 1938. 

6. Bn.AC;/ETTO-BniEN, D., Bado, J. L., and Cagnoli, H. ; Solitar^^ amj-loid tumor of bone 

with generalized amjdoidosis; report of case involving femur and review of literature. 
Soc. Argent, de anat. norm, y path., 7: 182-208, 1945. 

7. Burgi, U. : tiber einen Fall von solitiirem Amvloidtumor des Scheitelbeines. Frankf. 

Ztschr. f. Path., 60: 410-428, 1937. 

S. Cor.EY, W. B.: Multiple mj-eloma. Ann. Surg., 93: 77-89, 1931. 

9. Dahein, D. C. : Primarj' amvloidosis with report of six cases. Am. J. Path., 26: 105-125, 
1949. 

10. Duenner, M. ; Plasmoc.vt om des Manubrium sterni mit lokaler Amjdoidbildung. 

Schweiz, med. Wchnschr., 76: 1109-1110, 1946. 

11. Freund, E.: tjber diffuses Mj’clom mit Amj’loidtumoren. Frankf. Ztschr. f. Path., 

40: 400-116, 1930. 

12. Gerber, I. E.: Amjdoidosis of the bone marrow. Arch. Path., 17: 620-630, 1934. 

13. Gordon, M. ; Is rheumatism a virus disease? Lancet, 264: 697- 701, 1948. 

14. Hass, G. M., Huntington, R., AxNd Kru.mdieck, N.: Amjdoid III. The properties of 

amjdoid deposits occurring in several species under diverse conditions. Arch. Path., 
36: 226-241, 1943. 

15. Hedren, G.: Ein Amjdoidtumor des Knochenmarks. Ztschr. f. klin. Med., 63: 212-219, 

1907. 

16. Hildebrand, 0. : Uber Corpora amjdacea und lok. Amjdoid in einem endostalen Sarkom 

des Brustbeines. Virchows Arch. f. path. Anat., 140: 249- 271, 1895. 

17. Iverson, L., and Morrison, A. B.: Primarj' sj'stemic amjdoidosis. Arch. Path., 46: 

1-20, 1948. 

IS. King, L. S. : Atj'pical amjdoid disease, with observations on a new silver stain for 
amjdoid. Am. J. Path., 24: 1095-1117, 1948. 

19. Koletzky, S., and Stecher, R. M.: Primarj' systemic amyloidosis: involvement of 

cardiac valves, joints and bones, with pathologic fracture of the femur. Arch. Path., 
27: 267-288, 1939. 

20. Lichte.nstein, L., and Jaffb, H. L. : Multiple mj'eloma. .4.rch. Path., 44: 207-246, 1947. 

21. Loeschcke, H.: Vorstellungen iiber das Wesen von Hj'alin und Amjdoid auf Grund von 

serologischen Versuchen. Beitr. z. path. Anat. u. z. allg. Path., 77: 231-239, 1929. 

22. Lubarscii, 0.: Zur Konntnis ungewohnlicher Amjdoidablagerungen. Virchows Arch, 

f. path. Anat., 271: 867-889, 1929. 

23. Magnus-Lbvy, A.: Multiple Mj'eloma VII. Euglobulinamie. Zur Klinik und Pathologie 

von Amjdoidosis. Ztschr. f. klin. Med., 126: 62-111, 1933. _ 

24. Mandl, j.: tlber lokales Amjdoid in Bereiche der Brustwirbelsaule. Virchows Arch. f. 

path. Anat., 263: 639-655, 1924. 

25. Pearson, B., Rice, M. M., and Dickens, K. La. V.: Primary sj'Stemic amjdoidosis. 

Arch. Path., 32: 1-10, 1941. 

26. Peters, J. T.: Epicellular and pericellular depositions of amjdoid as the starting point 

of amj'loidosis. Arch. Path., 36 : 832-835, 1943. 

27. PiccHiNi, L., AND Fabris, A.: Sulle paramiloidosi. Arch, per le sc. med., 64 : 651-569, 

1930. 

28. Randerath, E. : Zur pathologischen Anatomic der sogenannten Amjdoidnephrose. 

Virchows Arch. f. path. Anat., 314: 388-459, 1947. 

29. Rosenblum, A. H., and Kirschbaum, J. D.: Multiple mA’elomas with tumor-like amj'- 

loidosis. J. A. M. a., 106: 988-991, 1936. 

30. Schmidt,!!.: tlberlokale Amjdoidosis im Bereiche des Oberkiefers und der Wirbelsaule. 

Inaug. Diss., Zurich, 1919. 



1112 


BAUEK AND KUZMA 


31. Steinmann, B.: tlber azurophile, stabchenformige Einschliisse in den Zellen eines 

multiplen Mj^eloms. Deutsches Arch. f. klin. Med., 186: 49-61, 1939. 

32. Stewart, M. J., and Taylor, A. L.: Observation on solitary plasmocytoma. J. Path. 

and Bact., 35: 541-547, 1932. 

33. Strauss, A.: tjber Paramjdoidose. (Mit Wiedergabe eines eigenartigen Falles von aus- 

gedehntem Binde-und Fettgewebsamjdoid) Virchows Arch. f. path. Anat., 291: 219- 
236, 1933. 

34. Teilum, G. : Allergic hyperglobulinosis and hyalinosis (paramyloidosis) in the reticulo- 

endothelial system in Boeck’s sarcoid and other conditions. Am. J. Path., 24: 389-409 
1948. 

35. Trasoff, a., Schneeberg, N., and Scarf, M.: Recoverj^ from multiple rheumatoid 

arthritis complicated by amyloidosis in a child; report of a case and review of litera- 
ture. Arch. Int. Med., 74: 4-10, 1944. 

36. Vogeler, K.; Amyloidtumor des Schildels im Rontgenbilde. Arch. f. klin. Chir., 180: 

37-39, 1934. 

37. Whipple, G. H., and Madden, S. C.; Hemoglobin, plasma protein and cell protein — 

their interchange and construction in emergencies. Medicine., 23: 215-224, 1944. 

38. Willis, R. A. : Solitarj’ plasmoc 3 'toma of bone. J. Path, and Bact., 63: 77-85, 1941. 

39. Yeoman, W., and Wilson, I. V.; Rheumatoid arthritis and amjdoid disease. Brit. M. 

J., 2 : 483-485, 1947. 



AN IMPRO^^ED METHOD OF COUNTING BLOOD PLATELETS 

An0 Its Evaluation in Blood of Rabbits* 

GEORGE J. SCHEFF, M.D., and PAUL H. RALPH, Pn.D. 

From the Division of Medical Research, Department of Medicine, Ohio State University, 

Cobimhns, Ohio 

The counting of blood platelets is, in spite of the multiplicity of the proposed 
methods, one of the most unreliable procedures of clinical hematology. The usual 
methods of counting blood platelets yield results which vaiy greatly in compari- 
son with those of the other formed elements of the blood. '■ ■f’- • 

A new method would seem justified onlj”^ if it is more accurate. Our direct 
dark-field technic of counting platelets, a modification of the method 6f Vilarino 
and Pimentel," is presented in the belief that it is more accurate than other 
methods in use. 


MATERIALS AND APP.\R.\TUS 

1. A modified Aj'naud’s fluid was used both as fixative and diluent. It was prepared fresh 
eveiy three days by mixing 10 ml. 38 per cent sodium citrate (Na 3 C 6 H 507 - 2 Hj 0 ), 5 ml. 12 
per cent sodium chloride, and 10 ml. 37 per cent neutral formaldehyde solution, and adding 
distilled water up to 100 ml. in a volumetric flask. The constituents of this fluid were kept 
as stock solutions (the formaldehyde being neutralized with marble chips;. 

2. Two types of centrifuge tubes were emploj'ed. The first tube, X, was made by cutting 
4-inch pieces of S-mm. bore glass tubing, and sealing off one end. They were marked at the 
top of the meniscus to indicate levels of 0.5 ml. and 1 ml. of fluid. They were also marked at 
a distance of 7 cm. from the bottom of the tube. The second tube, Y, which served the pur- 
pose of collecting and diluting the pooled platelets was a standard Kahn tube marked at 
2.5 ml. and 5.0 ml. 

.3. A Sorvall Type-SP angle centrifuge was used for fractional centrifugation, but any 
other angle centrifuge permitting regulation of speed should be satisfactorj'. 

4. A Petroff-Hausser bacterial counting chamber with a hemocytometer cover glass. 

5. A Spencer binocular microscope was used with the following accessories: (a) a bi- 
spheric dark-field condenser (Spencer) of sufficient focal length to illuminate specimens in 
the Petroff-Hausser counting chamber; (b) a pair of wide-field 18 X eyepieces; (c) a 4 mm. 
dry objective, XA 0.6G, magnification 44 X; (d) a special funnel stop which was made bj^ 
shortening the tube and widening the opening of a regular funnel stop used in an oil-im- 
mersion objective; (e) a Spencer microscope lamp with 200-watt, 120-volt projection bulb, 
focusing condenser and heat-absorbing glass filter. 

6. Capillary pipets, syringes (2 ml. Yale Lok) and needles for drawing blood. 

PROCEDURE 

1. Aynaud’s fluid was drawn into a sjulnge which was adjusted to the 1 ml. 
mark, and a new dry needle was then attached. 

2. One ml. of blood was drawn (from the central artery of the rabbit’s ear, 
or from the antecubital vein of man) by inserting the needle in the well-dilated 
blood vessel and waiting until the inflowing blood pushes the plunger of the 

* This work was aided b 5 ' a grant from the Ella Sachs Plots Foundation. 
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syringe to the 2 ml. mark. Then the needle was quickly withdrawn from the blood 
vessel.* A large bubble of air was permitted to enter the syringe containing the 
sample and the syringe was then inverted twenty times. After removing the needle 
from the syringe, the blood was expelled into a Kahn tube and the tube was 
tightly stoppered with a clean cork stopper. 

3. The Kahn tube containing the mixture of blood was inverted ten times. 
Then, the mixture was withdrawn with a clean capillary pipet and was intro- 
duced into the special centrifuge tube, X, to the 0.5 ml. mark in the case of rabbit 
blood, or to the 1.0 ml. mark in the case of human blood. Care should be taken 
not to include air bubbles. The tube was filled up to the 7 cm. mark with the 
diluting fluid and the contents were mixed by closing the open end with the tip 
of a finger. 

4. The tube was placed in a centrifuge which was allowed to run for five seconds 
after being set at highest speed; the rheostat was then regulated to 700-750 RPM. 
After five minutes of centrifugation the red cells should be loosely packed. 


TABLE 1 

Platelets Recovered by Fractional Centrifugation 



1 

CONSECUTIVE WASHINGS 

TOTAL 

1 

2 

3 

4 

5 

Blood sample ^1 

790,000 

69,000 

12,000 

3000 


874,500 

Blood sample §2 

803,000 

73,500 

12,500 

1500 

0 

890,500 

Average 


mm 

IB 

2250 

250 


Per cent of the total 

Bll 

u 

IB 

0.2 

1 

0.03 ' 



5. The supernatant fluid (containing the platelets) was withdrawn with a 
capillary pipet, and was placed in a clean Kahn tube, Y, marked at 5 ml. 

6. The tube, X, was refilled with Aynaud’s fluid to the 7 cm. mark. The tube 
was inverted until blood and diluent were well mixed. Step 4 was then repeated 
but for only three minutes. The supernatant fluid was again withdrawn and added 
to that previously collected in tube, Y. 

7. Step 6 was repeated, filling only to the 1.0 ml. mark and centrifuging in the 
same manner as before for two minutes only. 

8. The pooled supernatant fluids in tube, Y, containing the platelets were 
made up to 5 ml. by adding the necessary amount of diluent. The tube was stop- 
pered and placed on a shaker (200 strokes per minute) for two minutes. 

9. A drop of suspension was placed on the stage of a counting chamber with 
clean capillary pipet and a cover slip was immediately dropped over it. From 
three to five minutes should be allowed for convection to diminish. 

10. The platelets were counted in five large squares {i.e., in 80 small squares). 

* If the direct use of a syringe containing Aynaud’s fluid is objectionable, the blood may 
be drawn with a dry 5 ml. sj^ringe which has a hole drilled at its plunger-end. This permits 
the air to enter the sj^ringe. The blood may be withdrawn from it into the prescribed 2 ml. 
sj^ringe from the needle-end in the usual manner. 
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The number of platelets in 1 cu. mm. of blood was calculated by multiplying 
the average number of platelets in one small square by 400 (base), by 50 (depth), 
and b}’^ 20 (dilution) in the case of 0.5 ml. of mi.vture containing equal parts of 
blood and Aynaud’s fluid, or bj’’ 10 in the case of 1.0 ml. of the mixture. In prac- 
tice the resultant number of platelets in five large squares was divided by 2 
(if the dilution was 20 times) and multiplied by 10,000, or the division by 2 was 
omitted if the dilution was onl}’’ 10 times. 


TABLE 2 

Platelet Counts in 18 Rabbits 


NUMBER OF PLATELETS PER CO. MM. BLOOD (Each figure is the mean of 
three counts) 


First Sample 


Second Sample 


ANIMAL NUMBER 


50 

51 

52 

53 

54 

55 

56 

57 

58 

59 
2 

19 

20 
20 * 
21 
21 * 
30 

42 

43 
46 


First Halt (a) 


593.333 
600,000 
666,000 

872.333 
611,666 

619.000 

790.666 

619.666 

566.000 

897.666 

883.333 

845.000 
1,033,000 

906.666 

956.666 

911.666 

846.000 

905.000 
905,000 

791.666 


Second Half (b) 


560.000 

665.000 
669,333 

840.000 

625.000 
600,666 

782.666 

613.000 

559.666 

887.000 


First Halt (c) 


550.000 

668.333 

632.333 

905.666 

639.000 

595.000 

824.000 

623.000 

565.000 

888.333 

876.666 

890.000 
1,026,666 

940.000 

880.000 

886.666 

888.333 

923.333 

906.666 

816.666 


Second Half (d) 


550.000 

671.666 

882.666 

637.000 

628.333 

800.333 

638.333 

571.333 

903.333 


AVERAGE NUMBER 
OF PLATELETS 


563.333 
666,249 
655,888 

875. 166 

628.166 
610,749 
799,416 

623.499 

565.499 
894,083 
879,999 

867.500 
1,029,833 

923.333 

918.333 

899.166 

867.166 

914.166 
905,833 

804.166 


* Samples were taken on different days. 


RESULTS 

In establishing the efficacy of this method for research purposes, numerous 
platelet counts have been performed during 1944-1946 on rabbits each weighing 
six to seven pounds. A few counts on man were also included in this study for 
general orientation. 

Table 1 shows the platelet recovery after multiple fractional centrifugations 
in two samples of blood. It confirms previous observation that a single centrif- 
ugation is inadequate to obtain the total number of platelets. Repeated centrif- 
ugations and washings are necessary to obtain a value approaching the total 
number of platelets. Since, however, the absolute number of platelets recovered 
after each successive centrifugation decreases asjTOptoticalljq it is evident that 
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this tedious procedure can be limited by proper standardization. In our exper- 
ience three Centrifugations were sufScient to obtain maximal counts (99.8 per 
cent) of platelets within the limits of experimental error. 

TABLE 3 


The Stability of Platelets in Aynard’s Fluid During Storage in the Refrigerator 


SAMPLE 

COUNT AT 
BEGINNING 

3 HR, 

COUNTS AFTER STORAGE OF 

20 HR. 

5 Hr. 

8 Hr. 


815,000 


810,000 


785,000 

^2 

608,000 

615,000 



560,000 

^3 

749,000 


745,000 


685,000 


865,000 


866,000 

855,000 

810,000 


Table 2 illustrates the variability of the method (a) on a single sample after 
it has been subdivided into two parts, and (b) on two samples taken from the 
left and right ears, at short intervals, from the same animal. The latter counts 
obviousty include the error of sampling, while the counts performed on a single 
sample exclude it. 


TABLE 4 


^^\RIAB^LITY OF REPEATED PlATELET CouNTS IN INDIVIDUAL RaBBITS 


ANIMAL NUMBER 

NUMBER OF 
COUNTS* 1 

EXTREMES 

(X 105) 

MEAN 

a 

COEFFICIENTS OF 
VARIATION 

19 

8 

848-1083 

947,750 

1 

68,372 

7.2 

20 

5 

857-1033 

928,400 

65,167 

7.0 

21 

3 

912-980 

949,700 

41,189 

4.3 

22 

3 

892-1040 

943,000 

84,042 

8.9 

23 

3 

977-1100 

1,021,700 

68,061 

6.6 

42 

3 

905-933 

916,000 

14,933 

1.6 

43 

3 

905-960 

926,666 

29,297 

3.2 

46 

3 

792-797 

794,000 

2,646 

0.3 

Total counts 

31 





Averages 


I 792-1100 

931,420 

73,686 

7.9 


Each count was made on a different day. 


In the first ten animals the difference between the two parts of a single sample 
did not exceed 33,333, but was usually a great deal less. Taking the first halves 
of the two samples (a and c) from the same animals as one series (20 counts), 
and the second halves (b and d) as another series (19 counts), the following re- 
sults were obtained : 


SERIES 

AVERAGE 

DIFFERENCE 

(D) 

STAND. 

1 DEVIATION 

1 

STAND. ERROR 

(E) 

1 

Ed 

D 

E„ 

First half 

689,349 


123,065 

27,518 





648 



38,617 

0.01 

Second half 

688,701 


118,096 

27,093 
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frequency 



No. oP Platelets 


Fig. 1. Frequency distribution of platelets in two groups of rabbits 

Then, comparing the first halves (a and c) of the two samples of all 18 ani- 
mals, the difference between the platelet figures of these two columns was found 
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to be somewhat larger but did not exceed 76,666. Analyzing these two groups 
further (both with 20 counts), the results Avere as follows: 


SERIES 

AVERAGE 

DIFFERENCE 

(D) 

STANDARD 
DE\aATION (<f) 

STAND. ERROR 

(E) 

Ep 

1 

I) 

Ed 

a 

793,716 

2567 

142,388 

31,839 

45,896 

0.05 

c 

796,283 

1 


147,835 

33.057 

1 




Apparently sampling does introduce some error but the difference is negligible. 
Accepting Fisher’s standard, the variation in both series is insignificant. 

TABLE 5 


Variability of Single Platelet Counts Made by Two Observers, Each on 18 Rabbits 


j 

OBSER\’XR 

NUMBER OF 
ANIMALS 

EXTREMES 

MEAN 

tr 

COEFFI- 
CIENTS OF 
VARIATION 

P.H.R 

IS 

‘ 650,000-1,130.000 

877,963 

112,291 

13.9 

I.M.S 

18 

537,000- 898,000 

652,338 

117,023 

17.9 

Averages 


537,000-1,130,000 

' 1 

768,150 

154,719 

20.1 


Table 3 demonstrates the stability of platelets in Aynaud’s fluid during stor- 
age in the refrigerator. From 13 such counts on four samples one may conclude 
that up to eight hours the platelets do not deteriorate, especially if they are 
separated from the blood soon after ivithdraival. Their decline even after twent 3 ’' 
hours is slight. 


TABLE 6 


Random Platelet Counts in 13 Persons 


NAME 

NUMBER OF PLATELETS 

NAME 

NUMBER OF PLATELETS 

E. 

620,000 

Be. 

590,000 

B. 

620,000 

Br. 

600,000 

H. 

560,000 

Da. 

660,000 

D. 

550,000 

L. 

630,000 

Ha. 

670,000 

G. 

630,000 



S. 

560,000 


Table 4 contains the results of from three to eight base-line counts ivhich ivere 
done for each of eight rabbits. The coefficients of A^ariation for each rabbit oscil- 
lated betAA'een 0.3 and 8.9 and AA^as onlj'’ /.9 for all the counts (31). Therefore, 
contraiy to the general opinion that fluctuations in the platelet levels of rabbits 
are large and unpredictable, our obsei’A’ations indicate that the A'^ariation is rela- 
tiA’elj'^ small. It AA’ould seem probable that if all other A^ariables (season, breed, 
age and sex) AA^ere also taken into account, the differences Avere even more limited. 

Figure 1 indicates the frequencj’- distribution of 305’ platelet counts made by 
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two independent observers (P.H.R. and I.M.S.) on two different groups of 
rabbits. TJie dotted bars refer to the results obtained in a heterogeneous group 
of animals obtained from ATarious sources, and the solid bars refer to the results 
obtained in a more homogeneous gi-oup from stock bred at the University Farm 
of Ohio State Uni^"ersity. In the former there are two ma.ximums, whereas in the 
latter the single ma.vimum coincides with one of the peaks observed in the hetero- 
geneous group. It is believed, therefore, that racial differences rather than per- 
sonal errors may account for the discrepancj’^ in the two groups of animals. Such 
a conclusion awaits the stud.y of a larger series of animals. 

The variability of a rabbit population of 36 animals with a single count on each 
ga^'e tlie I’esults shown in Table o. E\'identl3’^ the high coefficient of valuation 
(C. y. = 20.1) indicates that the platelet fluctuation in different animals is 
much larger than was found previouslv in dail.y changes of single animals (C. V. = 
7.3). 

Table 6 gii-es the platelet counts of ten healthj’^ medical students and of one 
of the authors. The bloods were drawn before breakfast. 

The variation within this limited group was veiy small. This is perhaps a good 
indication that the number of platelets in man is much more constant than is 
commonl.y believed. In a few instances the effect of food intake (breakfast) was 
also studied but apparently such minor stimulation does not cause significant 
changes in the count. 


DISCUSSION 

■ The two major difficulties inherent in platelet enumeration are (1) incomplete 
preservation of all indiAudual amits, and (2) unreliable microscopic identification 
of true platelets. Unlike the other cellular blood constituents, the platelets are 
e.xtremelj’' difficult to preserve outside the intact circulation even in the presence 
of anticoagulants. Mild fi-vation appears to be the onlj^ effective way to protect 
them from earlj’’ destioiction. drawing circulatoiy blood directly into Aynaud’s 
fluid, as above indicated, instead of using capillary blood, one is assured of a 
more uniform sampling of the platelets, and also of their immediate fi.vation. 
Once fixed, the platelets survive considerable handling. 

Separation of the platelets from other blood cells was best achieved by stand- 
ardized fractional centrifugation. As Vilarino and PimenteF have demonstrated, 
this seems to be necessary because of the rapid sedimentation of the platelets. 
However, Coplej^ and Robb- have shown, that, in case of proper standardization, 
less than five centrifugations are sufficient to approximate the maximal number. 
Under the conditions we have outlined, three centrifugations yield 99.8 per cent 
of the platelets found after five centrifugations. 

The basic improvement in the present tedmic is the adaptation of the direct 
counting method to dark-field observation. The superiority of direct counting, 
versus indirect, has been recognized bj'' other investigators. It eliminates errors 
resulting from uneven distribution of red cells and platelets in methods based 
on the relative proportion of one of these elements to the other. Thus, prelimi- 
nary dark-field observations re^^ealed manj’’ red cell shadoAvs (ghost cells) which 
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would haA^e escaped observation in a bright field. This does not necessarily af- 
fect the red cell count per se but magnifies the error in platelet counting by in- 
direct methods. Most of all, the dark-field observation offers an easj^ method of 
identification. It makes staining unnecessary and eliminates the possibility of 
confusing debi'is and stain-crystals with platelets. Furthermoi-e, the Petroff- 
Hausser counting chamber used in this method is only one-fifth (0.02 mm.) of 
the depth of the regular Neubauer counting chamber (0.1 mm.) commonly used 
in bright-field counting procedures. Since normally platelets are 2-4 yu in diameter, 
the error of missing them because of their being out of focus is much less. The 
error due to convection is also reduced. 

With our technic Ave found higher concentrations of platelets in the blood of 
rabbits and man than those reported in the literature.® Ecker and Rees,® using 
their own method, in 1922 reported an average platelet value of 557,000 for 
eight normal rabbits AAuth a minimum count of 368,000 and a ma.x'imum of 853,000 
platelets. Scarborough® in 1926 compiled the platelet counts for rabbits from 
the results of ten different inA^estigators, most of AARom used different methods 
and studied only a feAV animals. These averaged 540,000 platelets per cu. mm. 
of blood AAuth limits of 200,000 and 1,000,000. Dudgeon and Goadby® in 1931 
determined platelet A'^alues for three normal rabbits of 503,400, 489,000, and 
1,009,200 respectiveljL The most complete studj'^ has been made by Casey and 
Rosahn® in 1932 using Casey’s method. They found in 991 counts made on 148 
rabbits, an average of 532,645 platelets, AAuth extremes of 170,000 and 1,120,000 
(C. V. = 23.5). 

Our obsei’A^ations AAdiich include 305 counts on 36 animals gave an aA'^erage 
of 765,150 platelets for the total rabbit population, the extremes ranging from 
537,000 to 1,130,000 (C. V. = 20.1). An incidental finding in the frequency 
distribution curve of tAvo peaks strongly suggests the possibilit}'" of racial differ- 
ences in the platelet count of rabbits. 

The ten human counts averaged 607,000 platelets per cu. mm. of blood, AA'hich 
is someAARat high considering that 250,000 to 500,000 platelets have been ac- 
cepted as the normal range. There are, hoAA^cAmr, a feAV reports AAuth similarlj'- 
high counts on record.® Presentlj'^ no better explanation can be offered for our 
high platelet counts than the improved technic. This is supported by the rela- 
tiAm constancy of the repeated platelet counts of the indiAuduals. It seems, there- 
fore, that the platelets, as far as counting is concerned, can be determined AAuth 
the same degree of accuracy as any of the other blood cell elements. 

CONCLUSION 

An improved platelet counting technic is offered Avhich is particularly useful 
for research. The method is considered to be more accurate and leliable than 
those in present use. 
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EFFECT OF SPLENIC EXTRACTS ON BLOOD PLATELET 
COUNTS IN RABBITS* 

GEORGE J. SCHEPF, M.D., akd IRENE M. SCHEFE, M.D. 

From the Division of Medical Research, Department of Medicine Ohio State University, 

Columbus, Ohio 

The premise for the existence of a platelet-reducing agent (thrombocytopen) 
is based on the concept of Frank-* that “the spleen exerts a myelotoxic and 
platelet-repressing effect.” Since Frank’s time, various methods of extraction 
have been employed to isolate the active principle from the spleen, but results 
obtained have been controversial. At present the contending forces are about 
equally divided, and there must be some reason for this discrepancy. 

One of the chief handicaps in solving this problem has undoubtedly been the 
unreliability of the methods of counting platelets. Added to this is the fact that, 
aside from the spleen, a variety of biologic, chemical and nervous factors also 
produce similar depression of the platelet count, and these factors must be ruled 
out. In this paper we present our findings and correlate them with the observa- 
tions of other investigators. 

METHODS 

The spleens for this work were obtained directl}’- from the operating room. 
The extracts were prepared according to two different procedures. One method 
adopted the pattern of Troland and Lee-- and their followers by using an acetone 
extract. In this method the spleen was finely ground and extracted with two to 
five volumes by weight of acetone at 4 C. for three to six weeks; thus, the time 
of extraction was ■^'■aried. After storage, the mixture -was filtered and the solvent 
was evaporated under reduced pressure with the production of a brownish gummj'^ 
residue. The residue was resuspended in distilled water or saline (0.5-1 .0 ml. 
per gram of tissue) and filtered through filter paper or occasionally through a 
Seitz filter. The extracts were tested immediately after their preparation. The 
other method followed the pattern of Deutsch e( alf by using sodium sulfate 
(Na 2 S 04 ) for the preparation of concentrated protein-free aqueous tissue ex- 
tracts. Apparently this method had not previously been applied in making ex- 
tractions of the spleen. The splenic tissue, freed from fibrous matter, was finely 
ground in a meat grinder. To the resultant mash, warmed to 32 C. in a water 
bath, 40 Gm. anhydrous Na 2 S 04 was added per 100 Gm. of tissue, stirred for 
five hours and kept in a tightly-covered container at 32 C. overnight. The exuded 
liquid was poured off and the remaining moisture expressed by a hand press. 
All these manipulations were carried out at 32 C. to prevent crystallization of the 
salts. Then the juices were collected and filtered while still warm and placed in 
the cold at 0 C. The decahydrate ciystals of Na 2 S 04 which separated out were 
removed on a filter funnel at low temperature. The filtrate contained the active 
principle. Owing to certain inevitable manipulative losses, the actual yield of 

* Aided by the Comly Research Fund. 
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TABLE 1 

Platelet Counts (Count X 10’) in RAnniTS afteii Administration of Acetone Extracts Prepared from 

Spleens of Patients ivitii TiiROiiBocyTOPENic Purpura 
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Second injection was administered after the 24-hr. sample was taken. 
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filtrate was some\A'hat less than theoretically expected. This was no real dis- 
advantage since the active principle in the filtrate was about three times as con- 
centrated as that in the original tissue. The fluid was slightly colored, neutral 
and completely protein-free; it contained 4 per cent Na 2 S 04 . The amount of 
fluid usually injected corresponded to about 10-20 Gm. of splenic tissue. 

The platelet counts were performed by a recently developed method.^'* First, 
the base-line count was established for each rabbit (weight, 5-6 lb.) to be tested 
by drawing blood from the central artery of one ear. Then, the freshly prepared 
extracts were injected into the marginal vein of the other ear. No untoward 
effects of such injection were observed at anj'- time. The platelet counts were 
repeated at different intervals and were concurrently studied with the controls. 

KESUETS 

In view of the controversial findings of previous investigators, which will be 
discussed later, it seemed obligatory to repeat the original observation of Troland 
and Lee.2^ Table 1 contains the pertinent data which were obtained with splenic 
extracts prepared by the acetone-extraction method of these authors. The spleens 
were obtained from eight patients with Avell-established thrombocytopenic pur- 
pura. These patients v^ere thoroughly studied on the medical services of the 
University Hospital (Dr. C. A. Doan and Dr. B. K. Wiseman). The case reports 
are omitted. 

Within the first two hours after the injection, there appeared to be a slight 
reduction (av. 13 per cent) in the number of platelets which, however, never 
lasted more than five or six hours. The extent and duration of this effect was so 
limited that it did not approach the claim made by Troland and Lee^- and their 
followers. Moolten® noted an initial increase in number of blood platelets shortly 
after injection, which our experiments failed to confirm. Two rabbits (VIII, IX) 
were injected with splenic extract from patient Du; in spite of the double dose 
received by one of them (IX), there was no difference in the response of the two 
animals. In rabbit XII the same amount of extract was injected on two succes- 
sive days; the effect was lessened rather than increased. Repeated daily platelet 
counts did not reveal any significant change up to 120 hours. It would seem, 
therefore, that whatever decrease of platelets occurred following the injection, 
this was not caused by a specific splenic substance but rather by the ph 3 ’-sical 
nature of the injected material. 

Table 2 gives data concerning the control experiments which were conducted 
concurrently with experiments with the splenic extracts. It is readily seen that 
the changes following the injection of saline and isotonic glucose solution (5 per 
cent) are negligible and are within the limits of experimental error. It also illus- 
trates the important point, emphasized in a previous paper, that in rabbits the 
platelet count varies from animal to animal, but is fairly constant in the same 
animal in the course of repeated sampling. This is not in accord with the exper- 
ience of Uihlein^^ who abandoned the use of rabbits and worked with rats because 
of the inconsistencies of platelet counts in rabbits. In addition to the foregoing 
procedures, various inorganic and organic colloidal suspensions were used. India 
ink in saline suspension brought about an extreme reduction in number of plate- 
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CONTKOI. ExPEBIMENTS 
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* 2 ml. of India Ink (Higgins) in 15 ml. 6% glucose solution per 6 lb. of rabbit, 
t Extracted with acetone. 
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CO 


CQ 

H 



* Second and third injections were given after the 24 and 72 hour samples were taken; np, indicates neutropenia; hp, hematopenia; (1), 
(2) and (3) first, second and third injections, the second injection having been administered after the 24-hour sample had been taken and 
the third injection after the 72-hour sample had been taken. 
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Fig. 1. Effect of splenic extracts and India ink on platelet counts in rabbits 
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lets within the first fifteen minutes; even in this case, however, recovery started 
as earlj'- as one hour after injection and reached normal levels within 24 hours. 
Similar findings were reported’^^ with the use of colloidal silica suspensions; here, 
the extent of platelet reduction was apparently proportional to the size of parti- 
cles employed. In addition Table 2 contains observations with emulsions of 
lecithin and sphingomyelin and an extract from spleens of normal dogs. The 
decrease of platelets in these cases was slight and similar to that obtained with 
the extracts of diseased human spleens. All these findings seem further to sub- 
stantiate the assumption that the causes of immediate platelet reduction are not 
specific and should be distinguished from the effects described below. 

A change in the extraction technic was believed to be necessary. In accordance 
with the observations of Torrioli et at., i®- there was a chance that the aqueous 
extracts of the spleen might yield a more potent platelet-reducing agent than the 
acetone extracts. The problem was to prepare a concentrated, protein-free splenic 
extract without exposing the material to higher temperatures. The Na 2 S 04 
method of extraction, which has been used successfully in certain hormone pre- 
parations, served this purpose satisfactorily. 

Table 3 presents our results with nine such extracts. Five of them were made 
from spleens of patients with essential thrombocjdopenic purpura, two from 
patients with other conditions, and two spleens were from noiTnal controls. 
From this table, it is obvious that there was no initial drop in the platelet count 
in any of these animals. The platelet reduction did not begin earlier than 24 hours 
after the injection and in some animals it was delayed for 48 or 72 hours. The 
maximum reduction was reached gradually and lasted two to three days. It 
is significant that the decrease ranged from 31 to 61 per cent. The effect of ex- 
tracts M and B was reproducible in two animals. Recovery after the depression 
Avas usuallj'- somewhat faster and in some animals (XXIV, XXV) occurred within 
24 hours. Also, in order to determine if the effect could be increased or prolonged, 
rabbit XXIV received three consecutive injections at 0, 24, and 72 hours-. The 
number of platelets did not fall lower than after a single injection (—38 per cent) 
and reverted to normal by the end of 120 hours. (Rubegni^® reported a similar 
obserA'-ation.) It Avas noted, however, that in this animal a marked anemia de- 
A'^eloped AARich AA^as later characterized by reticulocytosis (27 per cent). Following 
the return of the platelet count to noimal, the anemia also improved. The splenic 
extracts from Cases D, L, and Y, and the dog spleen X, had neither an initial 
nor a delaj'-ed effect and seiwed as controls. 

Repeated qualitatiA'-e and quantitatiA'-e white blood cell studies in all these 
rabbits, including the one developing anemia, eliminated the possibility of an 
intercurrent infection. 

Figure 1 contains diagrams of data presented in the three tables. 

DISCUSSION 

Our studies did not substantiate the original claim of Troland and Lee^® and 
their folloAvers®- s. 9 , a. 12, i 4 . is. 23 that the acetone extract of spleens from es- 
sential thrombocytopenic purpura patients Avould exert a specific platelet-reduc- 
ing effect in rabbits. Our findings, rather, support the conclusions of the group 
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of investigators^' e, s, lo. is, is, 25 unable to reproduce Troland and Lee’s 

experiments. It is our belief that the slight, though frequent, initial decrease in 
platelet count is nonspecific in nature and depends on the physical properties 
rather than the chemical composition of the injected material. On the other hand, 
ive ivere able to confii-m the findings of Torrioli and Puddu-'’ by demonstrating 
a dela3’’ed thrombocytopenia in rabbits following the intravenous injection of 
protein-free aqueous concentrates from thrombocytopenic spleens. Our im- 
proved extraction-technic may account for the fact that splenic extracts proved 
to be more effective in smaller equivalents than had heretofore been observed. 
Contrary to Torrioli-® and to Hobson and Witts,® however, we could not obtain 
such results when using e.xtracts made from normal spleens; we purposely ab- 
stained from using excessive doses of these extracts in our experiments. Hence, 
there can be little doubt that the active principle in the aqueous extract is either 
specific or more abundantlj'’ present in thrombocjdopenic spleens. The agent is 
definitel3'- water-soluble and protein-free which means that it is unlikely that it 
is a lipid as was formerly believed. 

We are unable, as 3’'et, to evaluate the relationship of our active agent to those 
recentl3’- described b3'’ Ungar.®* Using a different technic, Ungar apparently suc- 
ceeded in demonstrating two principles in the spleen, and assumed that they had 
hormonal affinities with the pituitary and adrenal cortex. His findings, though 
highl3’' suggestive in regard to splenic function, require further study for con- 
fumation. 

The chief difficulty with splenic ex-tracts is that they do not necessarity reflect 
the entire splenic activity. The3'’ might represent a partial function which was 
segregated from its internal environment, or they might be artifacts and not even 
exist in vivo. In neither case would it seem permissible to draiv final conclusions 
regarding the pathogenesis of a disease such as thromboc3dopenic purpura. 
The only thing which can be stated safely at present is that the extract does not 
produce direct excessive platelet destruction in rabbits; otherwise, that process 
should be most evident soon after injection. The delayed action may perhaps be 
explained by assuming a temporary depression of platelet formation after which 
the platelets return to normal.^ In accordance with this concept, it has been re- 
ported that the bone marrow of rabbits does not show any significant change in 
the number and structure of the megakaryocytes after a single injection of a 
splenic extract the transformation into platelets seems to be halted onL"- tem- 
porarily. In higher concentrations, of course, the megakaryoc3des will be in- 
jured directly, as Torrioli and Pusic^* have demonstrated in tissue culture studies. 
The transitory nature of the bone marrow injury is also supported b3'’ the ob- 
servation that, after repeated injections of splenic extracts into rabbits, the plate- 
let count began to rise again and marked reticuloc3dosis ensued. There was also 
an indication of overproduction of platelets in some animals. The agent appar- 
entl3^ acts as a mild toxic irritant (splenotoxin?). 

SUMMARY 

From spleens of patients with thrombocytopenic purpura, two t3'pes of ex- 
tracts were prepared: ( 1 ) acetone extracts which produced onL’’ an initial and 



1130 


SCHEPP AND SCHEFP 


transitory reduction of platelets in rabbits and (2) aqueous extracts, prepared 
by the sodium sulfate concentration method, which yielded a much more potent 
agent with delayed and more prolonged platelet-reducing effect in the same ani- 
mal. Extracts from spleens from normal persons or patients with neutropenia 
gave similar results to those obtained with the acetone extracts but negative 
results with the aqueous extracts. These findings indicate that there is a specific 
agent in spleens of patients with thrombocytopenic purpura. 

REFERENCES 

1. CoLMEB, M. L., AND Mersheimer, W. L.: Relation of splenic extract to etiolog 3 " of 

essential thrombopenia. Arch. Surg., 43: 422-426, 1941. 

2. Cronkite, E. P. : Further studies of platelet-reducing substances in splenic extracts. 

Ann. Int. Med., 20: 52-62, 1944. 

3. Deutsch, a., Eggleton, M. G., and Eggleton, P.: The use of sodium sulphate for the 

preparation of concentrated protein-free tissue extracts. Biochem. J., 32: 203-207, 
1938. 

4. Frank, E.: Die essentielle Thrombopenie. Berl. klin. Wchnschr., 62: 454-457, 1915. 

5. Hobson, F. C. G., and Witts, L. J. : Platelet-reducing e.xtracts of the spleen. Brit. M. J. 

1: 50-51, 1940. 

6. Hodge, I. G., and Strong, P. T. ; The effect of splenic extracts of patients with throm- 

bocytopenic purpura on the platelet count of rabbits. Bull. Ayer. Clin. Lab., Pennsyl- 
vania Hosp., 3: 267-276, 1939. 

7. Limarzi, L. R., and Schleicher, E. M.: Bone marrow in the active phase of essential 

thromboc 3 'topenic purpura. J.A.M.A., 112: 879-888, 1939. 

8. Major, R. H., and Weber, C. J.: Is there a platelet-reducing substance in the spleen 

of thromboC34openic purpura? J. Lab. and Clin. Med., 25: 10-13, 1939. 

9. Moolten, S. E. : Studies on extractable factors in spleen and other organic sources 

which influence blood platelet count. J. Mt. Sinai Hosp., 12: 866-873, 1945. 

10. Moore, C. V.: Discussion abstract. J. A. M. A., 114: 12, 1940. 

11. Otenasek, F. and Lee, F. C.: Further observations on thrombocytopen. J. Lab. and 

Clin. Med., 26: 1266-1273, 1941. 

12. Paul, J. T.: The effect of splenic extracts from cases of essential thromboc 3 ’’topenic 

purpura on the platelets and hematopoietic organs of rabbits. J. Lab. and Clin. Med., 
27: 754-762, 1942. 

13. PoHLE, F. J., AND Meyer, 0. 0. : Inability to demonstrate a platelet reducing substance 

in an acetone extract of the spleen from patients with idiopathic thromboc3'topenic 
purpura. J. Clin. Investigation, 18: 537-541, 1939. 

14. Rose, H., and Boyer, L. B.: Thrombocytopen: A confirmator 3 ’' report. J. Clin. In- 

vestigation, 20: 81-86, 1941. 

15. Rubegni, R. : Sull’esistenza a sul modo d’azione di un fattore trombocitopenico negli 

estratti di milza e di altri organi. Policlinico (sez. med.), 47: 1-10, 1940. 

16. ScHEFF, G. J., and Ralph, P. H. : An improved method of counting blood platelets and 

its evaluation in blood of rabbits. Am. J. Clin. Path., 19: 1113-1121, 1949. 

17. Tait, j., and Elvidge, A. R. : Effect upon platelets and on blood coagulation of in- 

jecting foreign particles into the blood stream. J. Ph 3 'siol., 62: 129-144, 1926/27. 

18. Tocantins, L. M.: No platelet-destroying action in extracts of the spleen and urine of 

patients with chronic thromboc 3 'topenic purpura. Proc. Soc. Exper. Biol, and Med. 
42: 485^86, 1939. 

19. Torrioli, M., and Puddu, V.: Studio sulla biologia dei megacariociti sopravviventi 

in vitro. Policlinico (sez. med.), 41: 245-254, 1934. 

20. Torrioli, M., and Puddu, V.: Recent studies on pathogenesis of Werlhof’s disease. 

J. A. M. A., Ill: 1455-1456, 1938. 

21. Torrioli, M., and Pusic, G. : Azione piastrinopenica elettiva di dosi massive di estratto 

splenico. Boll. Soc. Ital. Biol. Sper., _9: 662-670, 1934. 

22. Troland, C. E., and Lee, F. C. : A preliminar 3 ’^ report on a platelet-reducing substance 

in the spleen of thrombocytopenic purpura. Bull. Johns Hopkins Hosp., 62: 85-86, 
1938; also, ThromboC34open. J. A. M. A., Ill: 221-226, 1938. 

23. Uihlbin, a. : The effect of injection of tissue extracts on the number of blood platelets. 

J. Lab. and Clin. Med., 28: 157-162, 1942. 

24. Ungar, G.: Etudes biochimiques et physiologiques sur deux substances actives pro- 

duites par la rate. J. de physiol, et de path, gdn., 39: 219-225, 1947. 

25. Watson, G. M.: The blood platelets and splenic extracts. Brit. M. J., 1: i04-706, 1941. 



EEPLACEMENT TRANSFUSION FOLLOWING ADMINISTRATION 
OF INCOMPATIBLE BLOOD 

Report op Case With Successpul Outcome 

JAMES E. CONLEY, M.D., JOHN ERBES, M.D., F. JACKSON STODDARD, M.D., 

AND JOHN W. FRYE, M.D. 

From the Department of Surgery, Columbia Hospital, and Marquette University 
School of Medicine, Milwaukee, Wiseonsin 

The following case is presented as an example of replacement transfusion as 
an effective and practical method of treating reactions from transfusion of in- 
compatible blood. 


REPORT OF CASE 

L. T., a 35 year old housewife, para HI, was admitted to the hospital on August 27, 1948 
because of severe lower abdominal pain and vaginal bleeding of two hours’ duration. She 
was admitted with a diagnosis of possible ectopic pregnancy. On e.vamination she was well 
developed and nourished and appeared acutelj'' ill. The abdomen was markedly tender in 
both lower quadrants, especially on the right side where spasm of the rectus muscle was 
elicited. An emergenc}' operation was performed. It revealed a ruptured Graafian follicle 
cyst with intraabdominal hemorrhage of 700-800 cc. The patient was given a transfusion 
of 500 cc. of type AB, Rh-positive blood during operation. The blood pressure fell to 80/50 
toward the end of the operation and the pulse rate rose to 120 per minute. 

The transfusion was followed b}' an intravenous infusion of 1000 cc. of 5 per cent de.xtrose 
in 0.85 per cent saline. This was completed before recovery from anesthesia. A second 
transfusion of 500 cc. of type 0, Rh-positive blood was given two hours after operation to 
help replace the blood lost during operation. The blood pressure was 100/70 when this sec- 
ond transfusion was begun. An infusion of 1000 cc. of 6 per cent de.xtrose in distilled water 
was given after the transfusion. The blood pressure reading was 106 to 118 mm. systolic 
and 65 to 70 mm. diastolic. 

Since the patient did not void for 10 hours after the operation, she was catheterized and 
200 cc. of reddish brown urine was obtained. This w'as the first obvious evidence of an in- 
compatible transfusion reaction. Urinalysis revealed hemoglobinuria and 2500 mg. of albu- 
min per 100 cc. of urine. The icterus inde.x was 22.3 and the nonprotein nitrogen was 39.1 
mg; per 100 ml. blood (Fig. 1). Re-typing of the patient’s blood revealed that it was type O 
instead of type AB, indicating that the first transfusion of 500 cc. given during the opera- 
tion, contained incompatible blood. The immediate treatment instituted was an infusion of 
1000 cc. of 1/5 molar sodium lactate solution followed by 1000 cc. of 10 per cent glucose in 
distilled water. Sodium bicarbonate was given by mouth to alkalinize the urine. 

During the first 16 hours after the operation, the patient received a total of 5000 cc. of 
fluid intravenously, of which 1000 cc. was blood. The pulse rate ranged from 100 to 120, but 
the blood pressure returned to the preoperative level. However, less than 400 cc. of urine 
was obtained per catheter. The urine was reddish brown in appearance and of low specific 
gravity, 1.008. It was thought that the patient had oliguria resulting from transfusion 
with incompatible blood. Therefore, a replacement transfusion was performed 16 hours 
after operation. 

The patient was returned to the operating room and o.xj'gen was administered by a 
closed anesthesia system. An amount of 1 per cent sodium pentothal sufficient to render the 
patient drowsy was given. A 16-gauge blunt-nosed needle was inserted into the right saph- 

* Received for publication, September 7, 1949. 
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enous vein at the right ankle and transfusion was begun. Another transfusion was started 
in a vein on the dorsum of the left foot. The right radial artery was exposed and a cannula 
inserted for exsanguination. Transfusions were then administered as rapidly as the various 
S3’stems would permit. After 1000 cc. of blood had been administered, bleeding was insti- 
tuted from the right radial artery. In less than ten minutes 1500 cc. was withdrawn and the 
e.xsanguination was stopped temporarilJ^ The administration of blood was continuous, 
and when a total of 3000 cc. had been given, more bleeding was permitted from the right 
radial artery until an additional 1000 cc. of blood, had been removed. After a total of 5000 
cc. of blood had been given, which was about 2000 cc. above the amount withdrawn, con- 
siderable difficultj' was encountered in obtaining blood from the radial ai'terial cannula 
which became clotted frequentl 3 ^ The removal of blood was more difficult than its admin- 
istration. Heparin as recommended b 3 '^ Weiner and Wexler^ was not used because of the 
recent operation. 

The patient became somewhat d 3 'spneic and rales were heard over both bases. These 
were interpreted to indicate pulmonar 3 " edema secondary to the sudden increase in blood 


TABLE 1 
Blood Studies 


DATE 


AUG. 

27 

AFTER 

AUG. 
28 , 

AUG. 

30 

1 

1 


1 

SEPT. 

2 

SEPT. 

4 

SEPT. 

6 

OCT. 6, 
1948 

APR. 9, 
1949 

Replacement 
Transfusion i 

Dis- 

charged 

Nonprotein nitrogen, 




1 



i 





mg 

39.1 

33.5 

36.7 

49.0 

29.9 

32.0 

39.1 

34.3 


31.3 

22.4 

Icteric index 

22.3 

20.7 

i 14.3 

8.3 

9.5 

8.5 

8.0 

10.0 


6.8 

4.8 

Prothrombin, % 



! 25 

42 


34 


41 


70 

100 

Protein, Gm 






6.0 




6.8 

6.2 

Albumin, Gm 






2.0 




2.8 

3.3 

Globulin, Gm 






4.0 




4.0 

2.9 

RBC, millions 

3.6 


3.9 

3.9 

4.8 

4.5 

5.3 

5.0 




Hb., Gm 

9.0 


10.5 

12.0 

14.0 

12.5 

14.0 

13.8 





volume (2000 cc.). Consequentl 3 q the radial arter 3 ' was released so that bleeding was ob- 
tained directl 3 '' from the arter 3 ^ rather than via the cannula. 63 ^ this means bleeding was 
copious in amount. After the removal of another 2000 cc. of blood, there was immediate im- 
provement in the patient’s condition. The administration of blood was continued until 
6000 cc, had been given. A total of 12 transfusions or 6000 cc. of type 0, Rh-positive blood 
was administered and a total of 5000 cc. was removed. The blood in all of the 12 transfu- 
sions administered had titers of less than 1:200 anti-A and anti-B agglutinins. The entire 
procedure required less than 90 minutes. 

On the first postoperative da 3 ' (August 28, 1948) the patient’s condition was satisfactory. 
The urine was clear and amber in color. There was no hemoglobinuria or other pigment. In 
the six hours immediateB^ following the replacement transfusion the urine output was 
2200 cc. as detei-mined by catheterization. In the next 24 hours the urine output by catheter 
was 2100 cc. 

On August 29, 1948 the patient took about 700 cc. of fluid by mouth. This was supple- 
mented b 3 " intravenous infusion of 2000 cc. of 5 per cent glucose and normal sodium chloride 
solution. The urine was elear and no longer contained hemoglobin. The urine output was 
1225 cc. during the second 24-hour period following surger 3 ^ 
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On the third postoperative day (August 30, 1948), there was slight abdominal distention. 
Tliis was relieved by a soap-suds enema which resulted in a copious evacuation. The high- 
est temperature recorded was 99.6 F. during the first three daj's. The pulse rate was 90 per 
minute and the blood pressure 108/74. The oral intake of fluid exceeded 1500 cc. 

Further convalescence was uneventful. The patient was discharged nine daj’S post- 
operativeb". She was well and active in spite of having had a major pelvic operation, the 
administration of an incompatible blood transfusion of 600 cc. and an exsanguination 
transfusion which replaced appro.ximately 65 per cent of her circulating blood volume. 

DISCUSSION 

111 our patient we weie able to prevent the development of anuria even 
though oliguria had occurred folloiring the administration of a transfusion of 
incompatible blood. During the first 16 hours after the emergency pelvic 
operation was performed, the patient received a total of 5000 cc. of intravenous 
fluids, and GOO cc. by mouth, without any vomiting. Only 400 cc. of reddish 
brown urine with a specific graidt 3 '' of 1.008 ivas obtained per catheter. A diuresis 
of 2200 cc. of clear urine with a specific gravity of 1.012 occurred in the first 
si.x hours following the exchange transfusion which replaced approximate^'^ 65 
per cent of the circulating blood volume. Thereafter, the urine remained clear 
and the daily output exceeded 1200 cc. 

Oliguria following intrai'ascular hemolj'sis usualh’’ lasts 8 to 12 days before 
spontaneous remission occurs in cases with favorable outcome.' The sudden re- 
lief of oliguria, and the development of diuresis within a few hours after replace- 
ment transfusion could scarcely be considered coincidental in the case being re- 
ported. In 34 cases of hemoglobinuric nephrosis reported by Burwell, Kinne}', 
and Finch' in which the patients recovered, diuresis began from the second to 
the twelfth day in 32 eases, and it began on the fourteenth and the sixteenth 
da 3 's in two cases. In two cases reported Ity Kugel- appreciable amounts of 
urine were first passed on the ninth and tenth da 3 's. 

The duration of renal insufficiency in the case reported was too brief to cause 
an appreciable change in the blood chemistry. The nonprotein nitrogen which 
was within normal limits before replacement transfusion remained unchanged. 
The icterus index, which was 22.3 before exchange transfusion, was 14.3 on the 
first day after replacement therapy and graduall 3 '' dropped to normal (Table 1). 

The first urine obtained by catheterization ten hours after the transfusion of 
incompatible blood was of reddish brown color with low specific gravity. Shortl 3 '- 
thereafter the urine became somewhat clearer but contained large masses of 
suspended black pigment and casts. There was 2500 mg. of albumin per 100 cc. 
urine and a trace of hemosiderin. Within a few hours after replacement trans- 
fusion, the urine was amber with no pigmented casts and contained only 10 mg. 
of albumin per 100 cc. In the favorable cases hemoglobinemia and its attendant 
hemoglobinuria usualty disappear within 24 to 36 hours. However, proteinuria 
continues, even after the hemoglobinuria subsides.^ It amounts at first to 500 to 
1000 mg. per 100 cc. of urine and gradually decreases to 50 to 100 mg. per 100 cc. 
within four to five days, according to Muirhead, Haley, Haberman, and Hill.® 
In the reported case albuminuria had disappeared within six hours after com- 
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pletion of the replacement transfusion. According to Muirhead, Haley, Haber- 
man and Hill, when the urine specific gravity is depressed (1.005-1.010),, it re- 
mains low after recovery. In the present ease the specific gravity Avas noted at 
1.008 during the oliguria and rose to 1.012 during the phase of diuresis after re- 
placement transfusion. It remained within normal range thereafter. 

An interesting coincidental obserA'^ation during convalescence was a persis- 
tently loAA' prothrombin time AA'hich appeared to be refractory to Vitamin K 
administration. LiAmr function studies AA'ere not performed but intrahepatic 
damage may folloAv hemolytic transfusion reactions. A cholecystogram performed 
tAAm months after discharge from the hospital reAfealed a normal gallbladder AAuth 
no apparent calculi. An albumin and globulin determination done on the sixth 
posttransfusion day revealed a reversal of the A/G ratio (Table 1). The test re- 
peated one month later shoAA^ed normal blood protein Amlue but a persistent re- 
Amrsal of the A/G ratio. 


SUMMARY 

Replacement transfusion can be performed in adults AAuthout appreciable 
risk. This method of removing the nephrotoxic products of intravascular hemol}’'- 
sis AA^as emplo 3 ''ed in a patient AAuth faAmrable outcome. Relief of oliguria, pro- 
teinuria, and hemoglobinuria occurred immediatel}'' folloAA'ing replacement trans- 
fusion therapy. Further experience and obserAmtion are needed to ascertain the 
A^alue of replacement transfusion in the emergency treatment of reactions fol- 
loAAung transfusion of incompatible blood. 
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BEHAVIOR OF VIRUS OP POLIOMYELITIS IN A CULTURE OF 

END AMOEBA HISTOLYTICA* 
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BYRD, Jr., M. T. (ASCP) - 

From the Heklocn Institute for Medical Research 
of the Cook County Hospital, Chicago, Illinois 

Several autliors have attempted to propagate the ^oms of poliom 3 "eIitis on 
A^arious intestinal bacteria, protozoa and free-living microorganisms. The results 
of recent experiments in this field have been published b 5 " Bmtsaert et all and 
Toome 3 '- et aU who also surve 3 '^ed the literature concerning this subject. The re- 
sults of these inA^estigations AA'ere not encouraging Avith the exception of the ex- 
periments inAmhdng Trichomonas hominis. A mouse-adapted strain of human 
poliom 3 ’^elitis virus surviA^ed three serial passages Avith this protozoon.’- Amoeba 
protons also carried the Lansing Aurus mouse strain for a brief period AAdien mas- 
si vel 3 r infected.® 

Our primary interest centered around the exploration of the behaAuor of the 
Lansing virus in young artificial cultures of Endamoeha histolytica AA'hich has not 
been studied as 3 "et b 3 '’ quantitative means. 

MATERIALS AND MEDIA 

The virus aa-rs received through the courtes 3 ’- of Dr. S. 0. Levinson from the 
Michael Reese Research Foundation of Chicago. This strain shoAA^ed a remarkable 
stabilit 3 ’’ and aa-rs also easily adapted to animals other than mice and monkeys.’* 
The E. histolytica culture AA^as received from Dr. W. Balamuth of NorthAA'estern 
UnNersity. This strain proved to have a constant groAAdh curve and Avas groAAm 
by us in the presence of only tAvo bacteria, i.e., a rough Escherichia coli and a 
Bacillus subtilisYike gram positive rod, differing from standard B. subtilis strains 
by its homogeneous groAvth in liquid media. In order to achieve a sufficientl 3 ^ 
luxuriant culture of the amebas, it Avas decided not to use the bacteria-free technic 
but to groAv the amebas in the presence of the above tAA'o microbes on egg-Locke 
slants covered AA'ith serum-Locke solution,® sterilize the groAvth AAdth antibiotics, 
and extract the virus AAath ether. 

Five per cent suspensions of mouse brains from animals parab^zed from one to 
five days after inoculation, AA^ere prepared in sterile plysiologic saline. The amebas 
AA^ere groAvn for 24 hours on egg-Locke slants of equal length coA'ered AAath 4.5 ml. 
of serum-Locke solution. The mixtures AA^ere incubated and, after A^aiying periods, 
the amebas and the supernatant fluid separated. This Avas carried out b 3 >' shaking 
the culture tubes, adding 500 micrograms of streptom 3 rcin and 500 units of peni- 
cillin per ml., letting stand for one hour at room temperature, and centrifuging for 
15 minutes at 1000 r.p.m. 

* Supported by a grant from the Dr. Leonard H. and Louis M’^eissman Medical Research 
Foundation. 
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Tu'o ml. of anesthetic ether was added to both the sediment and the super- 
natant. After shaking, the ether la 5 '^ers Avere pipetted off and the ether evaporated 
in vacuo at room temperature. Remaining sediments Avere suspended in 2 ml. 
saline, and 0.03 ml. of the suspensions inoculated intracerebrally into groups of 
18 Plj’-mouth-strain Avhite mice. The experiment Avas repeated tAvice Avith groups 
of 24 mice each, at tAvo month interAmls. 

Control experiments Avere set up AA-ith cultures containing the folloAving: (1) 
Aurus and bacteria but no amebas, and (2) Aurus but no bacteria or amebas. The 
same medium, the same separation technic and the same number of animals Avere 
emplo 3 ''ed in each instance. 


TABLE 1 


jMeax Survival Time of Mice Inoculated with Mixtures op Lansing Virus, E. 

histolytica .and Two Bacteria 


MIXTURE 

10 MIN. 

6 HR. 

24 HR. 

48 HR. 


Mean Survival Time (in Days) 


V* 4- A.C.f with bacteria, sedi- 
ment 

6.3 ± 0.8 

3.8 ± 0.5 

5.4 =b 0.8 

6.4 ± 0.8 

V + A.C. Avith bacteria, super- 
natant 

6.2 ± 0.3 

8.6 ± 1.1 

9.8 ± 1.0 

10.2 ± 1.2 

V -t- bacteria from A.C., no 
amebas, sediment 

5.8 ± 0.3 

5.2 rfc 0.8 

6.8 di 0.9 

10.6 ± 1.1 

V + bacteria from A.C., no 
amebas, supernatant 

6.1 ± 0.4 

7.2 ± 0.9 

12.1 ± 1.2 

10.9 ± 1.1 

V + sterile culture fluid, no 
amebas or microbes, sediment 

6.0 ifc 0.6 

5.6 ± 0.5 

12.1 ± 1.1 

11.6 ± 1.4 

V 4- sterile culture fluid, no 
amebas or microbes, super- 
natant 

5.8 ± 0.6 

5.8 dz 0.5 

11.8 ± 1.2 

12.0 ± 1.6 

Mean amebic count, thousands 

47.1 ± 8.3 

50.8 dh 6.3 

68 ± 9.2 

72.3 ± 9.5 

Mean bacterial count, billions 

7 4- 0.3 

9 4- 0.5 

12 4- 1.7 

15 4- 1.3 


V* = virus. 

A.C.f = amebic culture. 


RESULTS 

Table 1 shoAvs the results of these experiments in a total of 1584 mice. Only 
animals shoAving typical paralysis Avere considered for the calculation of the 
mean surAUA'^al time. About 5 per cent of the animals receitang injections of ex- 
tracts of cultures containing E. histolytica died Avithin 24 hours after inoculation, 
probabl}'- due to a toxic action of the ether extract of this protozoon. An inquiry 
into the nature of this toxic substance or substances is under AvajG Tavo animals 
Avere lost, of those injected Aidth the mixture of bacteria and Aurus AA'ithout amebas, 
and 3 mice died of those inoculated Avith Aurus AAuthout bacteria and amebas, due 
to brain injury folloAA'ing inoculation. 

There Avas no significant difference in the mean survival time of animals inocu- 
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lated M'ith Aurus-ameba-microbe mixture, Aurus-ameba mixture, Aurus-microbe 
mixture, and virus alone Ai'hen these mixtures AA'ere incubated for onl 3 ^ 10 min- 
utes. After 6 hours’ incubation, hoAA-ever, the sediment of the amebic cultures 
containing virus killed mice AAothin a significantly shorter period of time than the 
supernatant of the same cultures AA’hich had been freed of amebas by gentle 
centrifugation (sufficient to separate the amebas but not strong enough to cause 
sedimentation of the virus unattached to the protozoons, 1000 r.p.m.). Presum- 
ing that the length of the surAuval time of the mice is related to the concentration 
of the Adrus, the prolonged surAUAml time of animals inoculated Avith the super- 
natant fluid from virus-ameba-microbe mixtures, as compared AAoth the life span 
of animals inoculated Aidth virus alone, suggests that at this point the virus Avas 
more concentrated, or absorbed, AA’ithin or upon the surface of the amebas. The 
comparison of the effect of Aurus-microbe mixtures shoAA^s a similar phenomenon, 
but to a lesser e.xtent. 

After 24 and 48 hours’ incubation, all mixtures became less Aorulent. While 
after 24 hours the sediments of both Aorus-ameba-microbe and Aorus-microbe 
mixtures shoAA-ed an increased abilitj'’ to kill mice, after 48 hours only the sedi- 
ments of the Adrus-araeba-mierobe mixtures shoAA'ed a greater ability. The super- 
natants of the above cultures did not folloAv the same pattern. It must be noted 
that in spite of a certain decrease in the concentration of the Adrus upon exposuj'e 
to incubator temperature, such a decrease AA^as sloAved in the presence of amebas 
and bacteria. This is particularly true in the case of amebas, AA’hich appeared to 
retain a higher concentration of the Adrus for the full experimental period. This 
phenomenon is probabl}'’ due to protection bj’’ absorption of the virus by the 
organisms. 

In order to ascertain AA’hether the virus multiplied in the protozoa, cultures of 
amebas and of the “nutrient organisms” AAdth Lansing Adrus, as aa'cII as Lansing 
Adrus alone, Avere prepared in the manner described aboA^e. The sediments and 
supernatants, hoAvever, Avere not separated but the entire liquid part of the me- 
dium Avas treated AAdth antibiotics, extracted AAdth ether and suspended in saline, 
as in the main experiment. Serial dilutions of each suspension AA-ere injeeted in 
groups of 6 mice each and the 50 per cent lethal doses calculated. It aa’rs found 
that the L.D.ao titers of the ameba-bacteria-Adrus and the bacteria-Adrus mixtures, 
and of Adrus alone, AA’ere 3.8, 4.3 and 3.9, respectiA’ely. Thus the Lansing type Adrus 
of poliomyelitis does not seem to multipb’ in the cultures of these amebas and 
bacteria, and the difference betAveen the concentration of the Adrus in the sedi- 
ments containing amebas and/or bacteria has to be ascribed to absorption or 
adsorption of the vinis bj’ these microorganisms. 

SUMMARA' 

Experiments AA'ere carried out AA'ith a strain of Endamoeba histolytica cultured 
in the presence of a rough Escherichia coli strain and a Bacillus stibtilis-Yike 
organism, and the Lansing strain of poliomj'-elitis Adrus. The amebas and the 
bacteria seem to absorb or adsorb the Adrus; the first for a longer, the latter for a 
shorter period of time. 
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CONGENITAL PULMONARY ASPIRATION-TUBERCULOSIS 

Report op a Case* 

A. J. HERTZOG, M.D., SIMS CHAPMAN, M.D., and JOHN HERRING, M.D. 

From the Deparhnenls of Pathology, Pediatrics, and Obstetrics of Touro Infirmary, 

Neiv Orleans, Louisiana 

In tuberculous pregnant women tubercle bacilli may involve the endometrium 
and produce lesions in the placenta. The raiity of such infection is probablj’’ 
explained b}'" the fact that women suffering from genital tuberculosis are usually 
sterile as a result of the tuberculous salpingitis. 

Tuberculosis of the fetus occasionally occurs and represents tme congenital 
tuberculosis. The bacilli usuall}'^ enter the fetus through the umbilical vein 
and the primary focus of tuberculosis develops in the liver. In 1935 Beitzke^ 
analyzed all published cases and classified them according to the site of the 
primary complex. He found 61 cases of proven genital tuberculosis in the mothers, 
with anatomic lesions, and 40 in which tubercle bacilli were demonstrated in the 
fetus without histologic changes. He accepted cases of congenital tuberculosis in 
the infant only if the tuberculous nature of the lesions in the infant was proved. 
He considered that (1) a primary tuberculous complex in the fetal liver is proof 
of its congenital nature since it can only have arisen from tubercle bacilli in the 
blood of the umbilical vein; and (2) if there is no primary complex in the liver, 
the infection is congenital only if (a) the tuberculous changes are found in the 
fetus in utero, at birth, ora few days after birth ; (b) in a child who lives longer than 
a few' days if extrauterine infection can be excluded with certainty, the child 
being immediately separated from the mother and kept in an environment free 
from the tubercle bacilli. In 1946 Hughesdon® concluded that in the last seventy 
years there wnre about 115 cases of proved congenital tuberculosis described 
in the world’s literature. Cases of congenital tuberculosis in which the infection 
is limited entirely to the lungs, as seen in an aspiration type of infection, are 
extremely rare. In a review' of the literature Reichle and IVheelock,'’ in 1939, 
found only 7 unequivocal cases of tuberculosis of the aspiration type. Thej' 
reported death of a nineteen-day-old infant, from widespread pulmonary tuber- 
culosis of the aspiration tjqje, the infection being limited to the lungs and bron- 
chial lymph nodes. They were careful to exclude any possibility of extrauterine 
acquired tuberculosis or a miliary spread to the lung from lesions of the liver. 
The mother had tuberculosis, and endometrial tuberculosis w'as proved by post- 
partum curettage. To this small number of W'ell-established cases of congenital 
aspiration tuberculosis, w'e wish to add another. 

Report of Case 

A male baby was born five w'eeks prematurelj', on January 9, 1949, in Touro 
Infirmary on the service of Drs. E. L. King, John Herring and Isadore Dj'er. It 

* Received for publication, Julj' 13, 1949. 
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Avas the mother’s first pregnancy ; her health had been good except for unexplained 
fever at the beginning and end of pregnancy. The baby weighed 5 lb., 14 oz. at 
birth, and otherwise appeared normal. The placenta showed no gross pathologic 
change. The bab}'’ Avas placed in the “premature” nursery and alloAA'ed to leave 
the hospital on January 20, 1949. During its stay in the hospital, the baby gained 
AA’eight and, on the day of discharge, AA^as circumcized. At home it suffered from 
gastro-intestinal disturbances and progressiA'-e dyspnea, and did not gain AA^eight; 
on January 26, it developed a rectal temperature of 101 degrees and Avas returned 
to Touro on Januaiy 27, 1949 on the services of Dr. Sims Chapman because of 
fcA^er and respiratoiy difficulty. Physical e.xamination on admission shoAA'^ed a 
premature Aveak infant AAuth cyanosis. Temperature Avas 100.4 F. Fine crepitant 
rales AA^ere heard oA'^er the lungs. The remaining physical examination Avas not 
significant. Aspiration of the bronchial tree shoAA^ed no obstructiA'-e lesions. X-ray 
films of the chest shoAA^ed extensiA'^e miliary dissemination Avith minute areas of 
infiltration throughout both lung fields, more prominent in the right loAA’-er lobe. 
The clinical impression Avas miliary tuberculosis and the infant Avas placed on 
streptomycin therapy. The temperature reached 104 F., and the dyspnea in- 
creased. The infant expired on Januaiy 31, 1949 at the age of 22 days. 

Postmortem examination. The bodj'' AA'as that of a Avell-deA’^eloped, slightly pre- 
mature infant AA^eighing 2700 Gm. The essential findings Avere confined to the 
lungs. Both lungs AA'-ere studded in all lobes Avith multiple small grayish AAffiite 
nodules, A'^arjdng in size from 1 to 3 mm. On cut surface these small nodules AA^ere 
diffusely scattered throughout the parenchyma of both lungs (Fig. 1). There 
AA'ere no enlarged lymph nodes. The remaining organs Avere not remarkable and 
there Avas no evidence of any similar inA'-oh'-ement of the liver, spleen or brain. 
Microscopically, the small pulmonary nodules AA^ere composed of deep blue 
necrotic h 3 ’’aline material Avith no tubercle formation (Fig. 3). With the Ziehl- 
Neelsen stain, most of the hyaline material contained myriads of acid-fast bacilli. 
The lesions appeared to be largely intra-ah'^eolar, as one Avould expect in an 
aspiration infection. Direct smears, cultures and guinea pig inoculations from 
the pulmonary tissue Avere positiAm for Mycobacterium tcberculosis. Examination, 
histologically, of the remaining organs shoAA^ed no evidence of miliaiy spread of 
the infection. 

The anatomic diagnosis Avas aspiration congenital pulmonary tuberculosis. 

Postparhim maternal history. Postpartum cultures from the cervix AA^ere positive 
for M. tuberculosis. X-raj^ studies of the chest AA^ere negative. A postpartum 
curettage shoAA^ed the endometrial stroma to contain epitheloid tubercles (Fig. 
2). A biopsy of the ceiwix also shoAA'ed tuberculosis. A guinea pig inoculated 
Avith endometrial curettings developed tuberculosis. 

DISCU.SSION 

Aspiration of infected amniotic fluid in this infant ma}'’ haA'^e occurred during 
parturition or at an earlier period. Davis and Potter- emphasize that intra- 
uterine respiration is a common occurrence. In support of this opinion is the 
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frequent finding of meconium and cornified epithelial cells from the epidermis in 
the lungs of newborn infants. 

The lesions in the lungs with the lack of typical tubercle formation were to 
be expected when one considers that from animal experiments it has been ob- 
served that the tubercle is not the primary reaction of the body to the tubercle 
bacillus but rather a reaction acquired during the course of the disease. The 
lesions in our case were quite similar to those described by Reichle and Whee- 
lock.'* The lesions represent an exudative necrotizing process without the pro- 
liferative changes seen in the typical epitheloid tubercle. Similar lesions are seen 
in- guinea pigs inoculated with virulent tubercle bacilli. There was no evidence in 
this case of a primary complex as seen in postnatal infections. It would appear 
that the baby received a massive inoculation by aspirating a large amount of 
heavily infected amniotic fluid. The lack of tuberculosis of any organ, except the 
lungs, excludes a hematogenous spread. All postnatal contacts in the nursery and 
at home were checked and found negative for tuberculosis. The mother had no 
demonstrable tuberculous infection other than uterine tuberculosis. 

SUMM.ARY 

' ■ • ' « .0 . 

An instance is reported of congenital aspiration type/pf pulmonary tuberculosis 
in a 22-day-old infant. The mother had proven uterine tuberculosis. Such cases 
are rare probably because of the frequent deveIopmen!,t:'of sterility in women with 
genital tuberculosis. , ' 
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FULMINATING SEPTICEMIA CAUSED BY MIMA POLYMORPHA 

Report of Case* 

JACOB FAUST, M.D.f and MARION HOOD, Ph.D. 

From the Department of Pathotogy, Charily Hospital, New Orleans, Louisiana 

REPORT OF CASE 

Clinical Data 

A 52 year old, obese, white female was admitted to Charit 3 ' Hospital on the morning of 
February'' 18, 1949. Following a few daj'S of mild infection, apparentlj' of the upper respira- 
torj' tract, she was awakened at 4 A.M. with chills and fever, which were followed through- 
out the day b^'' chest pains, cough productive of mucopurulent sputum, general malaise, 
nausea, vomiting and dj'spnea. Approximate!}' 24 hours later she entered the hospital. Her 
past historj' revealed that she had had a h 5 'sterectomy in 1943. At that time her blood pres- 
sure was 154/92, and the electrocardiogram showed a left bundle branch block. In the interim 
she had noted mild dj'Spnea and swelling of the ankles but had received no medication. On 
phj'sical examination she was markedly d}'spneic and dehj'drated. The temperature was 
102.8 F., pulse rate 95, respirator}' rate 45, and blood pressure 76/60. There was mild pharyn- 
geal inflammation. Fine crepitant inspiratory rales were heard posteriorlj' over the lower 
half of the left lung. An .x-ray film of the lungs showed haziness in both bases. Small hemor- 
rhagic spots were present on the arms and anterior surface of the chest. The laboratory 
findings were as follows: Urine normal; leukocyte count 20,000 with 78 per cent neutrophils, 
16 per cent neutrophilic myelocytes and 6 per cent lymphocytes; carbon dio.vide combining 
power 38 volumes per cent; blood urea nitrogen 15.7 mg. and chloride 526 mg. per 100 ml. 
The electrocardiogram showed the same pattern as in 1943. 

Pneumonia and septicemia were considered as tentative diagnoses. The patient was given 
sulfadiazine. The systolic level fluctuated between 40 and 60 mm. of mercury even though 
500 cc. of plasma was given throughout the night. Anuria developed, apparently as a con- 
sequence of the shock. The patient remained alert and rational although she was severely 
dyspneic. She was then given penicillin every three hours instead of sulfadiazine. General- 
ized petechial hemorrhages were noted. It was believed that the clinical picture was that 
of the Waterhouse-Friederichsen’s syndrome and she was, therefore, given 15 mg. of deso.xy- 
corticosterone, two doses of 5 cc. each of adrenocortical extract and appro.vimatel}' 1000 cc. 
of whole blood. After six hours of treatment, the blood pressure was 112/80, and the labora- 
tory findings were as follows: 21,000 leukocytes with 79 per cent neutrophils, 14 per cent 
neutrophilic myelocytes and 7 per cent Ijonphocy tes ; the carbon dio.vide combining power 
38 volumes per cent; blood urea nitrogen 21 mg., and chloride 476 mg. per 100 ml. 

The vomiting became more severe and some of the vomitus was aspirated. She developed 
delirium and progressive abdominal distention. The blood pressure fell to “shock level”, 
the dyspnea became more pronounced with a respiratory rate of 50 per minute, and she 
developed cyanosis. No fluid was obtained on thoracentesis. The patient died 18 hours after 
admission to the hospital. 

Pathologic Findings 

Necropsy was performed three hours after death. The subject measured 5' 1" in length 
and weighed 250 pounds. Multiple petechial hemorrhages were present in the conjunctivae 
and over the abdomen, legs and back. There was 100 cc. of blood}' fluid in the right pleural 
cavity. The right lung weighed 500 grams, the left lung 400 grams; congestion was noted in 

* Received for publication, September 19, 1949. 
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tlic lower lobes. Vomitus was present in both main stem bronchi. The heart showed hyper- 
trophy of the left ventricle and weighed 360 grams. The peritoneal cavity contained 1000 
cc. of blood. The liver weighed 2900 grams and showed marked fatty change. The spleen 
weighed 160 grams, was soft and septic. The adrenals were not hemorrhagic. Microscopic 
e.vamination showed pulmonary edema, e.vudate over the surface of the spleen, fatty meta- 
morphosis of the liver, perivascular infiltration and some fresh blood between the cord cells 
in the adrenals, and arteriolosclerosis. 

Bacteriologic Examinations 

A blood culture was made soon after the patient was admitted to the hospital. 
Gram-stained smears made after 12 hours’ incubation showed irregularlj'- staining 
cocci. Subcultures of the organism made on dextrose agar gave luxuriant growth 
both at room and incubator temperatures. Smears from the agar cultures re- 
vealed pleomorphic irregularly-staining bacilli and cocci which ranged in length 
from 0.8 to 6.0 microns. As the clinical picture suggested Waterhouse-Friederich- 
sen’s s 3 mdrome, cultures for Neisseria were made on enriched chocolate agar 
and incubated under pai’tial carbon dioxide tension. After 18 hours, colonies 
t 3 ^pical of Neisseria were seen Avhich gave a positir'-e oxidase test. Smears made 
from the oxidase-positive colonies showed organisms morphologicallj'' compatible 
with a Neisseria. Subcultures from these colonies jdelded the same abundant 
growth on dextrose agar at 37 C. and room temperature. Gram-stained smears 
from the agar again showed irregularly staining pleomorphic bacilli. 

DISCUSSION 

The organism isolated was plainly not a Neisseria in spite of the positive 
oxidase reaction and the characteristic appearance of the colonies on the enriched 
culture medium. The abundant growth of the plain agar subculture both at 
room and incubator temperatures ruled out the possibilit}'- of its being N. menin- 
gitidis. The predominance of irregularly-staining bacilli shown in the Gram- 
stained smears from the agar cultures ruled out the possibilit}^ that the organism 
was N. catarrhalis. These characteristics did suggest an organism of the tribe. 
Mimeae. In 1939 De Bord^ proposed the classification of a new tribe, Mimeae, 
for an organism which he had isolated. It had appeared to be similar to Neisseria 
gonorrhoeae at first but developed pleomorphic irregularly staining bacilli when 
cultured on plain agar. Later De Bord'‘ reported the isolation of Mima organisms 
from 90 patients who had either conjunctivitis or vaginitis. If only customaiy 
procedures had been carried out. Neisseria would have been reported from all 
the cases. Deacon- reported finding Mima in 19 patients, three of whom had 
shown resistance to therap}'' for gonorrhea. A case of Mima meningitis which 
responded favorabl}'- to sulfonamide therapy was reported bj’’ De Bord in 1948.“ 
Bergey^ lists this organism under appendix Family Parvobacteriaceae. One 
of the three species is designated Mima polymorpha var. oxidans. 

A subculture of the organism isolated from the present case was sent to Dr. 
W. H. Ewing at the Communicable Disease Center of the U. S. Public Health 
Service for serologic typing. The organisms were agglutinated b}’' antiserums 
prepared from members of the tribe, Mimeae. Further serologic identification 
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was not possible. Because our organism was inactive in carbohydrates and gave 
a positive oxidase test, we classified it as Mima polymorpha var. oxidans. 

SUMMARY 

A case is presented of fulminating fatal septicemia caused by an organism of 
the tribe Mimeae. Since the organism was inactive in carbohydrates and gave 
a positive oxidase test, it was classified according to Bergey, as Mima polymorpha 
var. oxidans. 
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CLINICOPATHOLOGIC CONF^IRENCE* 

HANS POPPER, M.D., and ITALO F. VOLINI, M.D. 

From the Departments of Pathology and Medicine and the Hektoen Institute for Medical Re- 
search of the Cook County Hospital, Chicago 

CLINICAL DATA . , 

History. A 23 year old Puerto Rican woman was admitted with complaints of 
shortness of breath for three years and recent anlde edema, nausea, vomiting 
and hemoptysis. Except for dyspnea and an episode of grippe during the past 
three years, the patient had enjoyed good health. Two weeks before admission, 
while en route by plane from Puerto Rico to Chicago, she experienced dizziness, 
epistaxis and severe pain in the chest. She expectorated some blood, became fe- 
verish and markedly dyspneic, and the edema increased. Recently, the patient has 
been unable to retain food and has vomited immediately after ingestion of food. 

Physical examination. She appeared acutely ill and slightly icteric. The tem- 
perature was 99.4 F., the pulse rate 90, respiratory rate 20 and blood pressure 
102/78. Her pupils were round and equal and reacted to light and accommoda- 
tion; the sclerae were icteric. There were subcutaneous hemorrhages under the 
left breast. No significant changes were noted on examination of the lungs. The 
heart borders were normal; a rasping first sound with a systolic murmur and a 
suggestive diastolic murmur were heard over the pulmonic area and over the 
apex, and the pulmonic second sound was louder than the aortic second sound. 
The liver was palpated one fingerbreadth below the costal arch. Generalized 
abdominal tenderness was present on deep palpation but the spleen and kidneys 
could not be felt. Pelvic examination revealed bilateral swelling of the labia 
majora and some bright red blood in the vagina. There Avere tender external 
hemorrhoids. There were no abnormal neurologic findings. Both loAver extremities 
Avere moderately edematous. 

Laboratory findings. The urine contained 3 plus albumen. The hemoglobin con- 
centration AA^as 52 per cent, the red cell count 3,140,000, the leukocyte count 
7050, AAuth 88 per cent neutrophils, 2 per cent basophils, 4 per cent lymphocytes 
and 6 per cent monocytes. Tavo blood Kahn tests AA^ere negative Avhile a third 
AA^as doubtful. Cephalin-cholesterol flocculation AA^as 4 plus, and thymol turbidity 
12.8 units. Nonprotein nitrogen AA'-as 36 mg. per 100 ml., total protein 6.1 Gm., 
and the icteric index 32. Repeated urine examinations revealed no bilirubin but 
4 plus urobilinogen. Ten days after admission, the nonprotein nitrogen Avas 28 
mg. per 100 ml., the alkaline phosphatase 17 Bodansky units and the icteric 
index 51. On x-ray examination, increase in peribronchial markings and engorge- 
ment of the hilar markings AAUthout pulsation Avere noted. The transverse cardiac 
diameter Avas increased and the right border AA^as markedly rounded. The aortic 
knob could not be made out but a large bulge in the region of the pulmonary 
artery and conus AA^as noted. The left ventricular border Avas only moderately 
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enlarged, but in the right oblique view, the right' ventricle almost, obliterated 
the retrosternal space. No displacement of the esophagus was seen follovdng a 
swallow of barium. The electrocardiogram revealed right axis deviation. 

Course. The patient was treated with vitamin K, iron, digitalis and mercupurin'. 
One night she experienced a sharp precordial pain, had hemoptysis and became 
dyspneic. Dulness was elicited on percussion over both lung bases but no rales 
were heard, and ascites became apparent. The liver was palpated 2 cm. helow 
the costal margin. There was temporary improvement during the following days, 
but later the edema and jaundice increased in severity. A sore throat developed 
and the patient expired suddenljq 16 days after admission. 

CLINICAL DISCUSSION 

Dr. Halo F. Volini. “Apparently, we are dealing with 2 conditions, one of car- 
diac and the other of hepatic nature. There is a history of three years of shortness 
of breath with a past histoiy of grippe which might conceivably be interpreted 
as rheumatic fever. She developed symptoms while %ing in an airplane and 
these may have been due to anoxia related to diminution in atmospheric pressure. 
I am referring to the expectoration of blood and the edema. With this, the electro- 
cardiographic evidence of right heart strain and the findings on physical and 
fluoroscopic examination, we would appear to have some type of pulmonary 
h3’’pertension, the etiology of ivhich must be ivorked out. There is some suggestion 
that the patient had mitral stenosis, especially since I do not find evidence of 
bronchopulmonary disease, pulmonary irritation or obliterating endarteritis. 
Patent ductus arteriosus, ivhich would fit in with some of the findings, is e.xcluded 
because of the absence of a characteristic murmur. However, despite enlargement 
of the right ventricle and the bulge in the region of the pulmonarj^ conus, there 
is no evidence of enlargement of the left atrium on swallowing barium and no 
hilar pulsation. These findings militate against a diagnosis of mitral stenosis as 
the cause of the pulmonarj^ hypertension. An associated defect in the interatrial 
septum, the congenital Lutembacher’s syndrome, could e.xplain the present sit- 
uation better than a simple mitral stenosis on a rheumatic basis. The episodes of 
hemoptysis might be explained on the basis of pulmonary hypertension or as 
result of pulmonary embolism. I am inclined to assume the former. 

“Should we correlate the liver condition vdth the pulmonaiy hypertension or 
assume the presence of a separate disease? One could consider it a hepatitis of 
virus etiologj’- although the alkaline phosphatase is ver3'- high. Since this recent 
immigrant most probably received injections for immunization, the possibility 
of homologous serum jaundice should be considered. The patient also had a hem- 
orrhagic tehdenc3’- which was not explained b3'- theWailable hematologic exami- 
nations. I am, therefore, assuming the presence of pulmonary hypertension, the 
etiology of which is not fully explained, and an associated primaiy parench3Tnal 
disease of the liver.” 

Dr. Edmund F. Foley. “The possibility of altitude sickness in association with 
the presenting symptoms could suggest that this girl had an aortic aneur3’'sm 
which ruptured. However, the roentgenologic examination rules that out. I would 
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agree that the main problem is the association of hepatitis Avith pulmonary hyper- 
tension. Bacterial endocarditis should at least be considered. The episodes which 
complicated the original picture could also be explained by puhnonaiy embolism. 
The minimal liA'^er damage present at the time of admission to the hospital AA^as 
possibl}'- aggravated by such an embolism.” 

Dr. Frederick Steigmann. “In liAmr disease, A\^e haAm been stressing the question 
AA^hether the patient had been outside the United States. Some of the unusual 
conditions found in Panama occur in soldiers stationed in Puerto Rico. There 
might be some connection betAveen this patient being a Puerto Rican and the 
symptoms she deA'-eloped. This maj'- indeed be an exotic infection A\diich involves 
the lungs and the liver.” 

A resident. “This patient came from Puerto Rico as a housemaid. Therefore, 
she probabl}^ AA'^as immunized.” 

An intern. “The bleeding from the vagina AA’as due to menstruation AA'hich she 
did not think AA’^as undid}'’ prolonged.” 

PATHOLOGIC FINDINGS 

Dr. Hans Popper. “At autops}'’, the pericardial sac contained 150 ml. of icteric 
fluid. The heart AA'eighed 250 Gm. and the chambers of the right side iwealed 
marked hypertrophy and dilatation. The free margin of the tricuspid A'^alve AA'as 
slightly thickened. This Avas not necessarily rheumatic in origin but possibly 
represented an effect of the hypertrophy. The left chambers Avere of normal 
shape, the mitral valve shoAved thickening of the free margin and the line of 
closure. The chordae tendineae AA’-ere short, thickened and fused, suggesting a 
healed rheumatic lesion. The myocardium revealed periarterial spindle-shaped 
scars Avhich apparently developed from Aschoff nodules. In addition, perivascular 
infiltration AA'ith eosinophils, histiocytes and plasma cells indicated a low-grade 
arteritis. The mild mitral lesion appears to haA'^e been responsible for the murmur 
that AA'as heard but cannot explain the marked hji-pertrophy of the right heart 
or the clinical manifestations of cardiac failure. We are dealing, therefore, Avith 
a cor pulmonale, the etiology of AAdiich is so far problematic. The main branches 
of the dilated pulmonai'y artery, as AA’ell as their ramifications, reA'ealed yelloAv, 
slightlj'’ elevated plaques. The pulmonary arertiosclerosis confirms the clinical 
suspicion of pulmonary hypertension. HoAA'eA'^er, one must determine Avhether 
this is the cause or, like the cor pulmonale, the result of the increased pulmonarj' 
pressure. 

“There Avas 200 ml. of turbid fluid in each pleural caA'it 5 L Grossly, the lungs 
AA'ere edematous and congested. Histologicallj'-, many bronchi AA'ere dilated. 

Fig. 1. Photomicrograph of lung showing acute allergic arteritis. There is fibrinoid de- 
generation of part of the circumference of a small tributar}^ of the pulmonary arterj' with 
moderate thickening of the intima and cellular infiltration consisting of histiocjdes, seg- 
mented leukocjTes and few lymphocytes. Dense infiltration of similar cells is found in the 
adventitia. X 120. 

Fig. 2. Photomicrograph of lung showing chronic cicatrizing arteritis. Marked fibrous 
thickening of all laj^ers of a tortuous small branch of the pulmonary artery is noted, the 
lumen being almost occluded by intima proliferation. The adventitial scar tissue e.vtending 
up to the dilated veins reveals little cellular infiltration. In some smaller vessels, prolifera- 
tion of the intima and giant cells are noted. X 120. 
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Their basement membranes were markedl3’- thickened as is often seen in asthma. 

I The Avails of manj’- branches of the pulmonary arteiy AA'-ere markedly thickened. 
The media rcAmaled foci of smudg}'’ appearance, characteristic of fibrinoid de- 

■ generation. Around these foci, a dense infiltration of histiocytes, plasma cells 

■ and eosinophils extended into the periarterial tissue (Fig. 1). In some intramural 
1 necrotic foci, segmented leukocjdes accumulated to produce the picture of a 
j micro-abscess. In addition to these acute changes AAdiich suggested an allergic 
^ periarteritis nodosa, Ave found chronic fibrotic thickening of the arterial Avail 
1 Avith almost complete occlusion of the lumen. These apparentl}'’ AA'-ere scars due 
^ to healed periarteritis (Fig. 2). The arteritic changes AAdth the resulting obstruc- 
^ tion of arterial blood floAv caused the pulmonaiy hypertension and the cor pul- 
’■ monale. 

1 “The liAmr Aveighed 1200 Gm. and had an irregular yelloAv mottled surface 
t A\dth nodules of various sizes, up to 3 cm. in diameter. It cut AAfith a grating sensa- 
A tion. On the cut surface the nodules appeared surrounded by a graj^, juicy, ap- 
A parently A’^ascular connective tissue. The bed of the gallbladder Avas edematous. 

- Portal, hepatic and splenic A^eins AA’-ere patent. Histologically, the lobular archi- 
j tecture AA^as greatly obscured bj'- nodular formation Avhich produced the picture 
' of cirrhosis. Many of the nodules consisted of seAmral lobules Avith central veins, 
1 AA>-hereas, in others, the latter AA’-ere missing. The Kupffer cells Avere rich in a dark 
] pigment. The centers of the lobules or nodules revealed hemorrhagic necrosis 
( AAfith disrup'tion of the liver cell cords, bile casts and acidophilic staining or bile- 
: pigment imbibition of the hepatic cells. These changes point to hepatic circulatoiy 
1 disturbance as Avell as to liver cell damage and serve to explain the jaundice and 
I the hepatic insufficienc 3 ^ In the search for the etiology of this acute hepatic dam- 
3 age, marked cellular infiltration of the portal triads Avas noted. Occasionally, in 
i the center of the infiltrations, often surrounded bj'- foreign body giant cells or 

even by pseudotubercles, irregularly shaped bodies Avere noted AAfiiich had a re- 
fractile basophilic membrane, an organoid structure and a prominent lateral 
3 spine (Fig. 3). The appearance AA^as characteristic of ova of Schistosoma mansoni. 
~ “The adult Avorm, usually located in intestinal rmssels, produces ova Avhich are 

- carried into various tissues, especially the liver and from there into the final 
; ramifications of the portal veins. In the latter, the endothelium' groAvs around 
i the ova so that they finally become extravascular in location. Toxic material 

■ secreted by them leads to granuloma formation.^ This may be folloAA’^ed by 

- scarring and calcification of the ova, a feature also seen in this liver. There is a 
1 difference of opinion as to AAfiiether schistosomiasis produces cirrhosis or onty 
■L periportal fibrosis.** Some investigators* have seen typical cirrhosis of the Laennec 
j type AAfith distortion of the lobular architecture. They consider the liver damage 
' to be the result of a toxin produced by the parasite. This assumption Avould fit 

Fig. 3. From section of liver. In a terminal branch of the portal vein there is an ovum of 
, Schistosoma mansoni with a terminal spine. There is some proliferation of the endothelial 
cells and around the vessel moderate cellular infiltration, chiefly of histiocA’tes. X_500. 
j Fig. 4. Cicatrizing arteritis of branch of pulmonarj'- artery. The lumen of a fibrotic arterj’’ 
contains an ovum of Schistosoma mansoni with very little surrounding cellular reaction. 
X 255, 
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tlie present case which exhibits a diffuse portal cirrhosis with superimposed acute 
hepatitis and passive congestion. The existence of portal hj'-pertension is attested 
b}" the presence of 800 ml. of icteric ascitic fluid and bj'’ enlargement of the 
spleen (250 Gm.). The latter showed flbrocongestive changes and ova of Schisto- 
soma in siderotic foci with calcium deposition. The remaining organs, including 
the gastrointestinal tract, contributed little of interest. 

“The connection between the pulmonary arteritis and schistosomiasis remains 
to be explained. Allergic arteritis due to Schistosoma has been described and 
thorough scanning of the lung slides revealed ova of Schistosoma in some of the 
arteritic lesions (Fig. 4). The allergic arteiltic manifestations are, therefore, not 
onl}'- the result of a humoral influence but, in addition, local effects of the ova 
must be presumed. These may possibly be associated with embolic occlusion of 
the lumen. In reports from Puerto Rico,® pulmonary involvement in schisto- 
somiasis is not unknown. However, pulmonary hypertension as the predominant 
cause of death, as in this case, seems to be uncommon and only one reference to 
a similar case in this country was noted.- In Egypt, however, schistosomiasis 
rather frequently seems to cause a s 3 ’'mptom complex of the nature of Aj’-erza’s 
disease.'^ 

“In an attempt to correlate clinical and anatomic findings it would appear that 
this jmung woman suffered from shortness of breath, ankle edema, hemoptysis 
and cough for several months, apparently as the result of chronic right heart 
failuredue to pulmonary hypertension. The latterwas also attested by the loud pul- 
monary second sound and the electocardiographic evidence of right heart strain. 
The pain in the chest during the last months was obviously the result of the 
arteritis. The cirrhosis developed over a longer period in an insidious manner 
without symptoms. Only during the last months did the symptoms of fever, 
nausea, vomiting and jaundice, and the laboratory findings of hepatic failure 
indicate the development of toxic manifestations with hepatic damage. The 
cause of death was probably a combination of cardiac and hepatic failure. 

“Pathologic diagnosis. Schistosomiasis mansoni of liver, lungs and spleen; 
chronic and acute pulmonar3^ arteritis; dilatation of pulmonary arter3’' Avith art- 
eriosclerosis; hypertrophy and dilatation of right chambers of the heart; pulmo- 
nary edema and congestion; zooparasitic cirrhosis Avith acute central necrosis; 
h3'-dropericardium, bilateral hydrothorax and ascites; icterus; slight fibroplastic 
deformit3^ of mitral value and focal myocardial fibrosis probabl3'- on rheumatic 
basis.” 


GENERAL DISCUSSION 

Dr. Oscar Felsenfeld. “There is no lead in the history of this pa tient AAdrich AA'ould 
make the clinical diagnosis of schistosomiasis possible. Increased eosinophilia 
Avas absent as Avas the urticaria AAdiich is often observed A\ 4 th invasion of the lung. 
The liA'^er lesions do not depend on the t3'’pe of the infecting Schistosoma. Pipe- 
stem cirrhosis AAuth enlargement of the liver is common in the Far East.® The 
most commpn symptoms in disease due to Schistoso7na mansoni and japonicum. 
are intestinal, especially diarrhea; in disease due to S. hematobhun, the symptoms 
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are urinary. In the present case, no diarrhea was recorded. Routine stool examina- 
tion Avould probablj^ not have revealed the organisms because in chronic cases a 
special flotation technic is necessary to discover them. The most i-eliable means 
is the examination of rectal scrapings. 

“In Puerto Rico, about 8 per cent of the population are infected but onl}'^ about 
10 per ‘cent of infected persons have any complaints at all. The mortality in 
schistosomiasis depends upon the morbidity. If onl}'^ one out of eveiy 1000 
people is sick, the mortality is negligible. When the morbidity reaches 10 per cent, 
the mortality among those infected will be as high as 25 per cent. Causes of death 
are lung complications or emboli to the brain and spinal cord. The skin test is 
of some value though it is not specific. A positive result indicates only that the 
person is infected with a Schistosoma or with a related organism. Therapy of 
Schistosoma infections is very difficult. The Egyptian foim yields to antimonj’^ 
therapy but the mansoni and japonicum infections do not.” 
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EDITORIALS 

N EUROPATHOLOGY 

Neuropathology as a specialty developed hand in hand with general pathology. 
The earliest studies and advances in neuropathology were for the most part by 
general pathologists and anatomists, such as Virchow, Friedreich, Golgi, von 
Recklinghausen, Weigert, Marchi, Waller and Robertson. In later years prog- 
ress was made by men specializing in neuropathology, such as Nissl, Alzheimer, 
Bielschowsky, Jacob, Spielmeyer, Spiller and others. More recently neurohis- 
tologists, especial^'' of the Spanish school, using new metallic impregnation 
methods, have contributed much to the cytologj'' of the nervous system. This 
school was founded by Cajal and led later bj'' his brilliant pupils Achucarro and 
del Rio-Hortega. Since most neurologists and some psychiatrists had extensive 
basic training in neurohistology and neuropathology, most of the neuropathology 
during the present century has been done b3’' these two groups of physicians. 
Still more recently, under the stimulus of Harvey Cushing, P. Bailey and W. 
Penfield, neurosurgeons have been adding constantly to the understanding of 
surgical neuropathology. The contributions in this latter field have been to a 
large extent American. 

From the earlier workers, until just recently, little work has been done in 
neuropathology by general pathologists. The present trend in some medical 
schools is for neuropathology to become a part of general pathology. General pa- 
thologists have been deterred from entering the field of neuropathology because 
of the highl}'' specialized metallic impregnation technics advocated by neuro- 
pathologists. Another factor is the complicated nomenclature developed and 
emplo5’’ed by neuropathologists which has alienated most general pathologists. 
This separation of the two fields is to be very much lamented. 

The move to have neuropathology become once again a part of general pa- 
thology has been stimulated just recently bj’' the establishment of a certificate of 
neuropathology as a subspecialty of Pathologic Anatomy by the American 
Board of Pathology. Training requirements for this subspecialty have just been 
established. These requirements are one year of internship or one year in a lab- 
oratory, one year of training in general pathologjq one year of training in clinical 
neurology and two years devoted to neuropathology. During this time the candi- 
date should acquire an understanding of neuro-anatomj’', neurohistology, neuro- 
physiology, and related subjects. 

The American Board of Pathology established these training requirements 
because it was felt that neuropathology is an inseparable division of general 
pathology, and thus some training in general pathology and association with 
general pathologists are essential. The American Association of Neuropatholo- 
gists has an active membership of about seventy-five and is continuing to grow. 
Neuropathology is an expanding, growing specialty and frequent opportunities 
arise for trained neuropathologists. It is hoped that more pathologists will be- 
come interested in and contribute to this fertile field. 

Rochester, Minnesota James W. Kernohan 
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What is the Trend? 

The belief has been expressed bj^ some that the teaching and practice of clini- 
cal patholog3^ is being gradual^ turned over to departments of internal medicine 
in medical schools and hospitals. Although there are isolated instances which 
might lead one to such an impression, I doubt that there is such a general trend. 
If the practice of clinical patholog3' is drifting awa3" from pathologists, patholo- 
gists have onl3^ themselves to blame. That some people even think there is such 
a trend indicates that pathologists have erred. Clinical pathology is as much a 
part of patholog3^ as is pathologic anatom3L Indifference toward one is as serious 
a fault as neglect of the other. One ma3^ be disinterested in one or the other sub- 
specialt3^ but failure to recognize the e.vistence and importance of either is not 
justified. Older pathologists, particular^ department heads, have been especiall3" 
to blame for this indifference. It is veiy easy to disclaim interest or enthusiasm, 
to deny that adequate space, personnel or necessaiy budget appropriations are 
available, and thus leave clinical patholog3’' to an3’- one who will take it. A con- 
venient solution, to be sure; likewise a deplorable one; certainl3'' not a solution 
that is either necessaiy or progressive. It should not be too great an effort or a 
sacrifice for a chairman or director of a department to talce the responsibilit3’' 
for organizing a department of clinical patholog3’' and to assume administrati^'e 
charge of it. The effort to acquire facilities and personnel would be a worthwhile 
contribution and investment. A subdepartment might be easil3^ created, staffed 
b3’’ clinical pathologists with proper delegation of responsibilit3L To keep clinical 
pathology a part of general pathology presents no real difficulties or obstacles. 
The failure to do so is to weaken an important specialt3L Fortunately, in many 
ways, and despite the deplorable attitude just discussed, the actual trend ap- 
pears to be quite in the opposite direction — ^that of strengthening clinical pa- 
thology and creating for it a necessary independence. 

Detroit Osborne A. Brines 

ON Shortening Scientific Papers 

In writing, as in speaking, it requires more effort and abilit3" to present a mes- 
sage in a few words rather than in man3q the shorter message is usuall3’' more 
effective and generally receives moi’e attention. 

Alvarez (The Need for Shortening Scientific Papers, Proc. Staff Meet., Ma3m 
Clinic, 24 .: 442 - 444 , 1949 ) has given specific reasons and suggestions for shorten- 
ing scientific papers. He advises the writer to keep introductions brief, to tiy to 
hold the reader's interest, to exclude foreign matter, to avoid long theoretical 
discussions, to make a good summaiy, to limit findings in case reports to perti- 
nent matter, and to rework the paper seA'^eral or man3^ times before submitting 
it for publication. 

This article by Alvarez is composed of three short pages and requires approx- 
imately four minutes to read. It should be read and its message followed b3" all 
writers of scientific papers. The formula is simple and the need is obvious. 
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Pathology of the Nervous System. A Student’s Introduction. Ed. 2. Bj'- J. Henry Biggart, 
i\I.D., Prof, of Pathology, Queen’s University, Belfast; Pathologist to the Royal Victoria 
Hospital, Belfast Hospital for Sick Children. Foreword by Prof. A. Murray Drennan, 
M.D. 352 pp. 232 figs., 10 colored plates. $6.00. Baltimore : The Williams and Wilkins Co., 
1949. 

This is a volume of convenient size which has as its unique feature the effort to maintain 
a vital relationship between general pathology and neuropathology. Its first edition was 
published in 1936 as an e.vpansion of lectures given to students preparing for examination 
for the Diploma in Psychiatry. The author has had long experience in general pathology 
followed by research in neuropatholog}^ and throughout the book thei’e are analogies be- 
tween disease processes in the nervous tissue and in other parts of the body. The intent has 
been to lead the student to “appl}' the general principles of pathology to the lesions of the 
central nervous system.” 

Controversial material and histologic technics arc omitted, while a useful chapter on 
the cerebrospinal fluid in disease is included. At the end of each chapter is a short bibliog- 
raphj’' of the most important references, and where experimental and epidemiologic findings 
are referred to briefly, the date of the work has been included. 

From the point of view of the clinical pathologist, the approach is more rounded than it 
is in most textbooks of neuropathology. There is, for example, in the chapter on virus dis- 
eases, a brief discussion of the nature of viruses, and as each disease is considered, space is 
given to its epidemiology and incidence, as well as to its effects on nervous system tissue. 
This is done most thoroughly in the case of poliomj'elitis, and here the cerebrospinal fluid 
findings also are included. 

The chapter on brain tumors follows the classification of Cushing while the section on 
spinal cord tumors follows the classification of Kernohan. There are numerous especially 
good pictures of brain and cord showing tumors in siln. The photography in general is good 
and the placing of the illustrations is well planned. 

The author reiterates in his preface to this edition that no effort has been made to turn 
this into a reference book. As a readable, practical piece of work, this should appeal to the 
general and clinical pathologist, both for his own use, and for the introduction of the sub- 
ject to students and residents in a manner which is more likely to stir their interest than is a 
sudden plunge into the more detailed treatises on neuropathology. 

Kalamazoo, Michigan Hazel R. Prentice 

Photoelectric Methods in Clinical Biochemistry . By G. E. Delory, M.Sc., Ph.D., Asst. Prof, 
of Biochemistr 3 q University of Manitoba, Winnipeg, Canada. Formerly Biochemist, 
Royal Infirmary, Preston, Lancashire, England. With a foreword by Professor E. J. 
King, M.A., Ph.D., D.Sc. 87 pp., 21 figs. 15 s. London: Hilger & Watts, Ltd., 1949. 

This is an 87 page manual of biochemical colorimetric methods, 32 pages of which are 
devoted to principles of photometry and a detailed description of two photoelectric photom- 
eters manufactured by the publisher of the book. The methods chosen are those in use in 
King’s laboratory in London many of which are only slight modifications of the standard 
methods utilized in the United States and many of which have been replaced here by new 
improved methods. The descriptions of the methods are clear and concise, but explanations 
are either too meager or are absent altogether. The format, type and illustrations are good. 
There are 17 methods described, but there is no mention of bromide, salicylate, amino acid, 
thiocyanate, bromsulfalein, thymol turbidity and the numerous other new photometric 
determinations used in modern clinical laboratories. On the whole, the manual is merely a 
slightly more elegant version of the mimeographed book of instructions furnished by the 
manufacturers of an 3 ^ photometric instrument. 

Chicago William S. Hoffman 
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Industrial Toxicology. 2nd Edition. Bj- Alice Hamilton, M.D., Assistant Professor Emeri- 
tus of Industrial Medicine, Harvard School of Public Health, Boston, Mass., and Hak- 
RiET L. Hardy, M.D., Physician to the Division of Occupational Hygiene, Mass. De- 
partment of Labor and Industries. 574 pp. $7.50. New York: Paul B. Hoeber, 1949. 

Any publication by Alice Hamilton, with or without a co-author, would be a substantial 
addition to occupational medicine. This second edition of hidustrial Toxicology bears little 
physical resemblance to the first (1934). That small first edition was one of the handsomer 
books of its period. This edition, much enlarged, lacks some of the niceties of format of its 
predecessor. Printing economy is in evidence. That mild derogation does not apply to the 
text. 

Some prospective readers might assume from the title that this book would provide full 
coverage for all occupational medicine. With propriety such is not the case. Occupational 
medicine, from its obvious complex nature, possesses manj' partitions with sharp over- 
lappings and equally sharp deviations. Industrial hygiene, preponderantly engineering, is 
closely allied to industrial toxicology. Clinical occupational disease activities naturally 
derive from industrial toxicologj'. In day-by-day medical activities in an industrial plant, 
industrial toxicology seldom dominates the requirements, but always there comes the time 
when industrial to.xicology demands foremost consideration. Industrial medical administra- 
tion, characteristic of larger corporations, is a remoter discipline; still a knowledge of in- 
dustrial toxicology pervades all occupational medicine, but its domain is not exclusive. This 
book is a presentation of industry’s chemical poisons, and is chieflj' concerned with etiology 
and pathology. By such self-imposed limitations, the authors are enabled to avoid a volumi- 
nous work. The age-old question is raised, “What is a poison?” The classic courtroom defini- 
tion leans heavily upon “chemical action”. Accepting that definition, the authors would be 
the first to recognize that ultimately the “chemical action” of silica is responsible for sili- 
cosis. Yet, in the index neither the word “silica” nor “silicosis” appears. For sidestepping 
this situation and many other borderline ones — praise and praise only. 

Should usefulness have been served, the authors might possibly have multiplied by 
twenty the number of toxic agents covered without exhausting the proved and potential 
harmful agents of industry. For e.xample, it maj' be observed that the authors in discussing 
Inorganic Acids refer to some six or eight. Well known to them are at least seventy more, 
but their ever-present concern for the “important” fully justifies all such omissions. Even 
so, no fewer than 4000 industrial poisons are named, some being merely mentioned, others 
fully covered. 

Occupational diseases never die. Some may become quite rare in occurrence and scarcely 
be known to newer medical generations, but their threat always remains. A virtue of this 
book is that it is as old as the most remote threat to any primitive workman, which probablj' 
was sunburning, and as new as the danger from radio-active isotopes. 

The book’s lengthy bibliographic compilation furnishes an additional quality of newness. 
The early books on occupational medicine, written in tlie United States, relied so heavil 3 ' on 
foreign citations that it was evident that this country had no literature of its own on in- 
dustrial toxicology or industrial hygiene. In this new book the majoritj' of reference titles 
are in English, thus reflecting the attainment of some maturity in the contributions of the 
Americas to this field of medicine. If adulthood has been reached, this flows in no small 
measure from publications of the quality of the present one and the investigative work that 
lies behind them. 

Detroit Carey P. McCord 

Dermaiologie (Sammlung medizinischer Lehr- und Handbucher fur Arzte und Studierende). 
By J. Darier, a. Civattb and A. Tz.\nck. With a preface by Dr. Paul Robert, Prof, of 
Dermatologj' and Director of Dermatologic Clinic, Universit}^ of Berne. 907 pp, 269 figs. 
90 Fr. Bern: Hans Huber, 1949. (Grune ife Stratton, New York). 

The fifth edition of Darier’s well knovm “Prdcis de Dermatologie” was prepared lij'two 
of his pupils, Tzanck and Civatte, and was completed after the close of the war bj' Civatte, 
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himself one of the leading French dermatologists. The present book represents the third 
translation into German of one of Darier’s texts. It was done in Switzerland under the super- 
vision of Professor Paul Robert by Dr. Eva Schwarz. The fact that the book is written in 
German will of course limit the circle of its readers in this country. The fact that it is pri- 
marih' a clinical text will make it more interesting to the clinician than to the pathologist. 
.Although it will be of greater value to dermatologists, the book should repa}"- any medical 
man who reads it because it approaches diseases of the skin in true French spirit from an 
almost philosophic point of view and gives much more than a factual account of clinical 
features, diagnostic procedures and therapj'. In comparison with most recent American 
textbooks of dermatology, the number of illustrations is small and sometimes inferior in 
technical quality. This, however, is not of major importance because the main value of the 
book is in the written word, and the space not occupied by pictures is used for a detailed, 
almost leisurely discussion of the various aspects of dermatology which reflects the life-long 
experience of the foremost exponent of the old French dermatologic school. 

The greatest difficulty in presenting skin diseases in systematic fashion lies in the fact 
that the original morphologic nomenclature does not coincide with the newer etiologic con- 
cepts. It is, of course, not yet possible to give a complete etiologic system. The present book, 
instead of compromising like most authors do, separates the presentation into two parts. In 
the first 22 chapters, skin diseases are discussed under strict!}^ morphologic aspects (ery- 
thema, papular eruptions, nodes, ulcers, hypertrophies, dj’schromias, etc). One might say 
the phj’sical diagnosis of dermatoses is presented in the form in which the student must 
approach a newpatient. Under these headings, the various clinical and etiologic subdivisions 
of the lesion in question are discussed, and its pathogenesis, histopathology, and therapy 
are given. The second main part of the book presents an etiologic system of the dermatoses 
in nine chapters under such headings as parasitic dermatoses, neurodermatoses, dermatoses 
in diseases of the hematopoietic system, nevi, and tumors. This part unites, for instance, all 
the various morphologic manifestations of sj'philis or of tuberculosis in one chapter and 
discusses the broad aspects of the disease with numerous cross references to the first part. 
One thought which is stressed in particular throughout the whole book is that in practice 
we are not dealing with diseases, but with patients, and that the predisposition of the in- 
dividual patient influences the manifestations and coui-se of the disease and the therapeutic 
response. A therapeutic appendix offers many formulas which will be of interest to the 
dermatologist. While the sulfonamides are discussed, penicillin therapy has not yet found a 
place in this text. 

Monroe, Michigan Herm.^nn Pinkus 

Pharmacology and Toxicology of Uranium Corn-pounds. Edited by Carl Voegtlin, Ph.D., 
Formerly Chief of the Division of Pharmacology, National Institute of Health, U. S. 
Public Health Service; Formerlj^ Director of Cancer Research and Chief of National 
Cancer Institute; and Harold C. Hodge, Ph.D., Professor of Pharmacology and Toxi- 
colog 3 q School of Medic.ine and^ Dentistrjq University of Rochester. Volumes I and II, 
1084 pp. $10.00. New York, Toronto and London; McGraw-Hill Book Companj’-, 1949. 
These two volumes summarize the large amount of research performed during the war on 
the toxicity of uranium compounds. The appendix gives due credit to the large staff in- 
volved in this work. Data is present on the toxic properties of a number of uranium com- 
pounds employed in the production of atomic energjL The chemistry of these compounds, 
together with the analytical methods used, is presented in detail. Important studies were 
made on the mechanism of action of the uranium, involving the formation of protein and 
bicarbonate complexes with uranium, which influence its transport in the bodj^ and its ex- 
cretion by the kidney. The effects of uranium on the kidney is presented in detail both from 
pathologic and functional studies. 

In addition to the standard pharmacologic methods of estimating the lethal doses par- 
ticular attention is paid to possible industrial hazards, so that safe working conditions may 
be established. New data is presented on the toxic properties of uranium compounds result- 
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ing from inhalation or by oculiir and skin contacts with the agents. The soluble uranium 
compounds may be absorbed through the skin of experimental animals in sufficient con- 
centration to cause death, producing the typical renal lesions. Studies are also reported on 
means of removing impregnated uranium compounds from the workers clothing, which is a 
potential source of dermal e.xposure. Ocular exposure, either to the dust or solutions of some 
compounds is also a hazard and can produce both severe local reactions and systemic poison- 
ing. A great deal of data is given on the inhalation of various uranium dusts and recom- 
mendations for respiratory protective equipment are made. The theory of tolerance to ura- 
nium is discussed and the role of citrate in tolerance is described. Other chapters desgribe 
the effects of uranium on enzymes and protein, and report the distribution, retention and 
excretion of the compounds. The detection of over-e.xposure to uranium, by the measure- 
ment of catalase in urine, is described in detail, as are the other methods and technics used 
in the various studies. A section of the book is devoted to the pharmacology and toxicology 
of fluorine and h 3 'drogen fluoride. 

Although many of the biological data were obtained from small groups of animals, the 
results have been studied statistically and the conclusions drawn are valid. There tends to 
be some overlapping of data in various chapters, but considering the volume of the studies; 
and the fact that the data is summarized after most of the investigators have left the pro- 
ject, it would seem to be unavoidable. These volumes provide important data on the action 
of uranium compounds from the point of view of fundamental drug action and industrial 
to.xicitJ^ Although the older literature is summarized, most of the text describes new un- 
published studies. 

Detroit Victor A. Drill 

Shock and Allied Forms of Failure of the Circulation. Bj'H. A. Davis, M.D., C.M., F.A.C.S., 
Associate Professor of Surgerjq Director, Division of Surgerjq Graduate School of Medi- 
cine, College of Medical Evangelists, Los Angeles Division. 695 pp., 55 figs. S12.00. New 
York: Grune & Stratton, 1949. 

This monograph is one of the most significant publications in modern medical writing. 
It is so because of the importance of its subject matter and the scholarship brought to it. 
Shock is a term which has lost its original e.xclusive association with trauma, but stands for 
a set of phenomena familiar to and feared by every practicing physician and surgeon. The 
problem of shock has had brought to it considerable thought and e.xperiment. Clear concepts 
have been delaj^ed bj" inaccurate observation and undue emphasis on single phenomena, as 
well as by ignorance. Davis’ broad conception of shock is “a state involving the entire 
organism, characterized by a generalized impairment of the circulation, and caused bj”^ anj' 
form of stress or injury which reduces the output of blood from the left ventricle of the heart 
to a level beloiv that needed for normal cellular function and metabolism.” To marshal the 
evidence for this concept, to appraise it critically, and to construct a rational program of 
prevention and resuscitation is the burden of this book. 

The first tivo chapters are on history, classification, and diagnosis of shock and shock-like 
states. Traumatic shock and hemorrhage are considered for their impact on the whole or- 
ganism. Pathogenesis, physiologic and biochemical changes, and pathologj' are treated in 
great detail. There follow chapters on the effects of ano.xia and hj'poxia in man and lower 
animals, irreversible shock, medical and obstetrical shock. Circulator^' failure is studied in 
its association with toxemias and infections, diseases of the liver, and adrenal glands, the 
nervous system, disturb.ances of the thorax and its contents, burns and other forms of ther- 
mal injury, and anesthesia. A provocative chapter on the circulatory “weakling”, and an 
admirable one on the treatment of shock and allied forms of circulator 3 ' failure complete 
the book. . 

This monograph is well balanced in constniction and writing. It contains a wealth of exf 
perimental and’ clinical evidence, much of it conflicting, which is appraised with maturg 
judgment. It therefore stands as a valuable reference work. The subject matter pertains to 
the laborator 3 ' and to the patient whether sick or injured. It can be recommended to everv-- 
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one who has to do with the biological phenomena associated with shock, whether in the 
laboratory or the sick room. 

Dearborn, Michigan Gaylord S. Bates 

Advances in Internal Medicine. Vol. 3. Edited by William Dock, M.D., Long Island College 
of Medicine, Brooklyn, N.Y. and I. Snapper, M.D., The Mount Sinai Hospital, New 
York. Associate Editors: T. R. Harrison, M.D., C. S. Keefer, M.D., W. T. Longcope, 
M.D., G. R. Minot, M.D., J. M. Steele, M.D. 444 pp., 76 figs. $8.50. New York: Inter- 
science Publishers, 1919. 

The book is the third of a series, a fourth of which is in preparation, compiling the devel 
opment in internal medicine of the last decade. The fourteen authors who have prepared the 
text of this volume have each been leading contributors to the development of their respec- 
tive topics. 

The subjects covered are varied: Use of British Anti -lewisite. Streptomycin, Penicillin, 
Anti-thyroid compounds. New Therapeutic Agents for Neurologic Conditions, Plasma Frac- 
tionation, Histoplasmosis, Hemolytic Anemias, Value of Enzyme Determinations in Diag- 
nosis, and the Mechanism of Acclimatization to Heat. The comprehensive bibliographies 
supplied by the authors for those who wish a more detailed discussion are particularly 
welcome. 

Most of the sections are direct, clear and concise. A number of articles are particularly 
good. Dr. Janeway’s discussion of Plasma Fractionation brings together the extensive war- 
time research aimed at the production of purified serum albumin as a convenient, stable, 
safe, easily-transported blood substitute for the initial treatment of shock and the impor- 
tant uses of the many by-products of this production; namely, anti-hemophilic globulin, 
thrombin, fibrinogen products, gamma globulins, and more potent isohemagglutinins for 
tj'ping purposes. Dr. Eagle’s discussion of the extremely rapid development and applica- 
tion of penicillin strikes a nice balance between the fundamental research and clinical ap- 
plications. New developments including the procaine penicillins have revised somewhat 
previously held concepts. Dr. Feldman and Dr. Hinshaw have conservatively summarized 
the widespread application of streptomycin to tuberculosis control. One might desire, how- 
ever, a little more detailed discussion of the toxicity both to the patient and to those ad- 
ministering it. 

Dearborn, Michigan Harold J. Kullman 

Cardiovascular Disease. By Louis H. Sigler, M.D., F.A.C.P., Attending Cardiologist and 
Chief of Cardiac Clinic, Coney Island Hospital. 527 pp., 149 figs. $10.00. New York- 
Grune and Stratton, 1949. 

A large amount of carefull}'’ selected, useful material has been brought together in this 
volume. Several preliminary chapters deal with the incidence, physiology, and pathology 
of the cardiovascular sj-stem and of specific altered states in general. These chapters provide 
an excellent brief review of the fundamentals of disease. The author devotes considerable 
space to methods of physical diagnosis in general, and to each specific disease in particular. 
It is refreshing to find clinical acumen emphasized more than mechanical devices in the 
recognition and control of cardiovascular disease. The several chapters dealing with prob- 
lems in specific diseases are broad in scope and ivell organized. Special methods of diagnosis, 
such as the x-raj”^ and the electrocardiogram, are treated onlj'^ as part of the diagnostic pro- 
cedure and with due regard to their limitations. The author is to be commended for his 
sensible recommended treatment. On controversial questions he presents both sides of the 
subject and only occasionally e.xpresses his own opinion. This is especially evident in his 
chapter on Heart Failure which assumes increasing interest with the development of new 
methods for investigation. This important subject might have been given greater attention, 
but it is brief and clear, as is the book in general. The book is well illustrated both by 
charts and pictures, and is inde.xed. Each chapter has a well selected bibliographj^ of the 
most important contributions. The book withal would make a useful addition to an}’’ 
physician’s library. 

Detroit N. E. Clarke 
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Ueber cine seltene Herz-Gefdssmisshildung: Fehlen des Aorlenbogens. W. Heezog. Frankf. 

Ztschr. f. Path., 69: 454-460, 1948. 

Herzog reports a rare type of congenital cardiac anomaly in a six-day old female infant. 
The aortic arch was absent, as was the brachiocephalic trunk. There was also a large sub- 
aortic interventricular septal defect, as well as a patent foramen ovale. The ductus arteriosus 
was still open, and the left subclavian artery took origin at the entrance of the ductus Botalli 
into the descending aorta. The author points out that, considering the clinical picture and 
embryologic processes, the left subclavian artery had to take its origin where it did in the 
presence of agnesis of the aortic arch. 

Fori Wayne, Indiana S. M. Rabson 

Vntersucliungen zur Patkologie des Pankreas ini erslen Lebensjahr unter besonderer Berilck- 

sichtigung des Bindegewebes . G. Ule. Frankf. Ztschr. f. Path., 69: 359-380, 1948. 

Ule reviews well the accumulated data concerning size and weight of the pancreas in the 
neonatal and infant states, and reports on 72 premature babies and infants up to one j^ear 
of age. He concludes that weight and length of the organ and its relation to body weight 
and length varies too much to permit its use in determining age and maturity of children. 
Incidentally, a reprint of Rossle and Roulet’s “Mass und Zahl in der Pathologie” would be 
found of service to most pathologists. 

Connective tissue is the predominant tissue in premature infants and in the early months 
of life. The author regards the finding of hematopoietic centers in the early weeks as evi- 
dence of the embr 3 ’onal function. Three cases are cited without clinical evidence of pan- 
creatic disease in two of which the organ was the seat of severe phelgmonous inflammation. 
The third was diagnosed as “secretory stasis following outflow obstruction”, although the 
point of obstruction was not looked for or found. This case satisfies the criteria of fibro- 
cystic disease described by Andersen and bj' Farber. 

S. M. Rabson 

AUergene aus Brucella abortus Bang. W. Mosimann. Schweiz. Ztschr. f. Path. u. Bakt., 12: 

362-379, 1949. ' 

In the introduction to his work on "Allergens of Brucella abortus Bang”, Mosimann 
(Hygienic-Bacteriologic Institute, Universitj'’ of Berne) reviews the tj^pes of allergens al- 
ready isolated and the methods of their recoverj'-. He attempted to improve the allergens for 
the cutaneous test for undulant fever in man. Four substances were prepared and tested on 
mice and rabbits for toxicity and on rabbits for immunologic status: full extract, nucleo- 
protein fraction, gluco-lipoido-amino acid complex (endotoxin) and polj'saccharide. 

The polj'saccharide, which demonstrated the properties of a hapten, was the onl}^ one 
that was nontoxic to mice, while all were harmful to rabbits in greater concentration, the 
endotoxin being most toxic and the polj'saccharide least. It was possible, however, to 
achieve dilutions which were not toxic. Antigen effectiveness (in rabbits) was most marked 
when using living organisms. Followed bj”^ endoto.xin, nucleoprotein and full extract, the 
polj'saccharide was ineffective. Antiserum production was best with the gluco-lipoid and 
with the polj'saccharide, although it was noted with the other two. Sensitized rabbit un- 
derwent cutaneous testing with the different extracts, and it was found that the polj'sac- 
charide was best suited to demonstrate hj'persensitivity bj' skin test. 

S. M. Rabson 

I'issuo Proteins and Carcinogenesis. II. Electrophoretic Studies on Serum Proteins during 

Carcinogenesis due to Azo Dyes. H. A. Cook, A. C. Griffin, and J. M. Luck. J. Biol. Chem., 

177: 373-381, 1949. 

Feeding of some azo dj'es produces cancer of the liver in rats. In the work of E. C. Miller 
and J. A. Miller (Cancer Research, 7: 468, 1947), these dj'es were shown to be bound bj' 
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hepatic proteins. In the present paper the effect of the dyes on serum proteins was studied 
bj' means of electrophoresis. Rats fed the highlj' carcinogenic compound, m'-methyl-p- 
dimeth 3 'laminoazobenzene, showed, after two weeks, a deci'ease in the albumin concentra- 
ion and an increase in the -gamma-globulin fraction. Alpha- and beta-globulin fractions 
were not significantlj' affected. These changes in serum proteins were interpreted as non- 
specific, depending on liver damage. However, a relationship beiween cai'cinogenicity of 
azo dyes and their effect on serum proteins was suggested bj^ the fact that the less active 
dye p-dimethjdaminoazobenzene produced changes of a lesser degree than the methjd 
derivative mentioned above, and that the relativelj’’ noncarcinogenic compound, azoben- 
zene, caused onh’’ minimal changes. A carcinogen, 2-acetjdaminofluorene, not belonging to 
the azo compounds, failed to affect the serum proteins within the period of observation. 

Chicago Kurt Stern 

Osmotic Resistance of Erythrocytes from Patients luith Carcinoma. T. H. Wilson and W. F. 

Landmesser, JR. Cancer, 2: 503-509., 1949. 

The fragilitj' of red blood cells was studied bj' means of “an improved method for the 
detection of osmotic abnormalities of erj'throcj'tes” (M. H. Jacobs, D. R. Stewart, W. J. 
Brown, and L. J. Kimmelman. Am. J. M. Sc., 217: 47-52, 1949). In this technic red cells are 
suspended in hj'potonic solutions of sodium chloride, and in ghmerol, respectivelj^; photo- 
electric readings indieate the degree of hemob'sis under constant conditions. The blood of 
90 caneer patients was studied. The primarj'- site of the tumor influenced the results: in 
carcinoma of the stomach and carcinoma of the colon, about three-fourths of the patients 
showed increased resistance of erj’throcj'tes; in carcinoma of the breast less than 40 per cent 
showed this change. The authors did not observe a definite relationship between red cell 
fragility and presence of metastases. Thej' considered a possible role of anemia in producing 
an increased osmotic resistance in patients with cancer but, on the basis of their present 
material, thej' could not arrive at a definite conclusion. 

Kurt Stern 

Chymotrxjpsin in Cancer. M. B. Shimkin and H. R. Bierman. Proc. Soc. Exper. Biol, and 

Med., 71: 250-252, 1949. 

Ineffectiveness of Chymotrypsin Therapy in Malignancy. P. M. West. Proc. Soc. Exper. Biol. 

and Med., 71: 252-253, 1949. 

For some time, reports on cancer cures attributed to injection of ch}'motr 3 ^psin have been 
current (See J. A. M. A., 193: 93, 1949.). Therefore, it is important to take note of the un- 
equivocalty negative results presented in these two papers. The first, b 3 ' Shimkin and Bier- 
man, is based on a stud 3 " of 10 patients with cancer, the second b 3 ' West, records observa- 
tions on I5.patients with cancer and on 2 groups of mice with transplanted sarcomas. In the 
animals, tumor growth in treated and untreated groups proceeded in a parallel manner. In 
none, of the cancer patients did the enz 3 'me produce an 3 ’^ subjective or objective effect on the 
disease, nor did autops 3 " findings disclose an 3 ’^ gross or histologic changes attributable to the 
treatment. Severe anaph 3 dactoid reactions occurred in some of the treated patients. Hence, 
no benefit, but, rather possible serious damage, can be e.xpected from the use of ch 3 fmotr 3 'p- 
sin in caneer. 

Kurt Stern 

Heterologous Ocular Transplantation as a Practical Test for Cancer. J. A. Schilling, A. C 

Snell and B. V. Favata. Gander, 2: 480-490, 1949. 

The ability of a transplant to grow in the anterior chamber of the e 3 m of the guinea pig 
has been described as a unique feature distinguishing autonomous malignant tumors from 
other heterologous tissues (H.'S. N. Greene). As the result of a considerable number of 
investigations 63 ’' Greene and other workers with this method, a significant contribution 
has been made to the biolog 3 ’’ of cancer. The authors of the present paper reviewed this work, 
including several studies on hfeterotransplantation' of tumors, into the e 3 ’e of guinea pig. 
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going back as far as 1873. The primar 3 ' purpose of their own investigation was to determine 
whether this method could be useful as a diagnostic laboratorj’ procedure. Thirtj'-six his- 
tologically proved malignant tumors were tested; a total of 218 guinea pigs was used for 
ocular transplantations. Onl}' in 8 of the 36 tumors (in 29 eyes of 20 animals) was there 
heterologous growth. In 19 instances tissue cultures were prepared from the same tumors 
used for the hetcrotransplantation, and growth of the cultures was obtained in 15 cases. In 
view of the large number of human malignant tumors which failed to grow in the eye of the 
guinea pig, the authors conclude that the method cannot be used clinicall.v for diagnosis. 
The usefulness of the method, however, in instances of successful growth lies in the insight 
which it affords into the biology of cancer, particularly with regard to growth-potential and 
morphology. 

^ Kunr Stern 

Proteolytic Enzijme Inhibitors of the Blood in Relation to Neoplastic Diseases. P. M. West and 

J. Hilliard. Ann. West. Med. and Surg., 3: 227-234, 1949. 

A previous publication of the authors (Proc. Soc. E.xper. Biol, and Med., 71: 169-172, 
1949) presented methods for determining the inhibitor 3 ' effect of human serum on the 
enz 3 'mes, ch 3 TOotr 3 ’psin and rennin. In the course of investigating 2000 cases, it was noted 
that a variet 3 ' of ply'siologic and pathologic factors changed the normal pattern of these 
enz 3 -me-inhibitors. 

In the present paper West and Hilliard studied the concentrations of inhibitors of ch 3 'mo- 
tiypsin and rennin in serum of cancer patients. In genera) , neoplastic disease is accompanied 
b}' elevation of both inhibitors in the serum. This change cannot be utilized for diagnostic 
purposes since it is nonspecific. However, a significant correlation was found to e.vist be- 
tween the relative proportions of the two inhibitors and the rate of growth of the malignant 
tumors. High concentrations of ch 3 'motr 3 'psin-inhibitor and low concentrations of rennin- 
inhibitor were observed in serum of patients with fulminating course of disease. Inversel 3 '', 
low values of ch 3 'motr 3 fpsin inhibitor and high values of rennin inhibitor were associated 
with apparent clinical control of cancer. Such a phenomenon (rise of rennin inhibitor and 
drop of ch 3 'motr 3 'psin inhibitor) became manifest, for instance, after effective .x-ra 3 ’ ther- 
ap 3 '; the enz>'matic pattern changed prior to clinical evidence of tumor-regression. Since 
radiation therapy was ineffective and failed to produce such changes in the enz 3 -me in- 
hibitors, and since check-tests also enabled one to recognize reactivation of the tumor 
process, valuable prognostic information can be derived from the tests. Enz 3 'me changes 
similar to those found after effective radiation treatment, were also observed in patients 
responding favorably to palliative chemotherap 3 ^ (nitrogen mustards, urethane, hormones). 
Hence, the authors propose to utilize the quantitative stud 3 ' of the enz 3 'me-inhibitors in the 
evaluation of chemotherap 3 '^ of cancer, and, in general, to employ the test as a means of 
prognosticating the course of neoplastic disease. 

Kurt Stern 

The Histochemical Demonstration of Esterase. M. M. Naciilas and A. M. Selig.man. J. Hat. 

Cancer Inst., 9: 416-425, 1949. 

This report deals with the presence of several carbo.xylic esterases (choline esterase, 
lipase, and nonspecific esterase) in animal tissues and their demonstration b 3 ' a new stain- 
ing method. 

Tissues fixed in chilled acetone were embedded in paraffin and stained at pH 7.8 in a 
solution containing beta naphth 3 'l acetate and alpha naphth 3 d diazonium naphthalene-1, 5- 
disulfonatc. Approximately 60 per cent of the original esterase activit 3 - was lost in the fi.xa- 
tion and embedding. Esterase activit 3 ' was highest in normal lung, liver, pancreas, and kid- 
ne 3 '’ tissue of the rat and dog. 

Nciv Orleans 


Ben Fisher 
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A Ncio Method for the Hislochernical Donojistraiion of Acid Phosphatase. A. M. Seligman 
and L. H. AIaniieimbr. J. Nat. Cancer Inst., 9: 427-434, 1949. 

This continuation of previous work 63 ’- the authors introduces a new method b}- which 
both alkaline and acid phosphatases ma}^ be demonstrated b}-- differential staining of a single 
tissue section. 

Using diazotized calcium alpha naphthol, at pH 5, an insoluble brown-red pigment was 
produced which could be incubated at room temperature for as long as 24 hours without 
excessive decomposition of the compound. The tissues were fixed in acetone. Tissues studied 
included normal prostate and neoplastic prostate gland after stilbesterol therap 3 ’' and/or 
castration. 

Ben Fisher 


Zur pathologischen Anatomic des Darmhrands. H. Schoen. Frankf. Ztschr. f. Path., 69: 

525-550, 194S. Die iiefc, “Unspezifisehc, Enterogene” Wandentzundiing des Verdauung- 

schlauchs {Unter besondcrcr Bcriicksichtigung der 1946/4^ gchaufl aufgeirctcnen Enteritis 

Gravis). K. Kloos. Frankf. Ztschr. f. Path., 60: 1-57, 1949. 

Earl}’^ in the summer of 1946, the north German coast was visited b 3 '- an epidemic of 
gastrointestinal disease which did not lessen in scverit 3 ' until the end of the following 3 'ear. 
From time to time, up to 1945, the condition was encountered in operative specimens. 
The patholog}' of the malad 3 ' forms the subject for two papers, the second b}^ Kloos being 
more comprehensive and dealing with 50 autopsied cases. Of these, 45 autopsies were per- 
formed b 3 ' Kloos in the cit 3 ^ of Kiel. Schoen, on the other hand, reports onli’ 4 cases, all 
from the region of GSttingen where the disease did not achieve epidemic proportions. The 
following abstract is based on the published conclusions of both authors. 

The disease, according to Kloos, is nonspecific and the causative agent is characterized 
as “enterogenous”. An}' part of the digestive canal ma}" be attacked; the stomach and 
esophagus are least involved and the upper jejenum, lower ileum, cecum and splenic flexure 
of the colon are most prominentli' diseased. There are two forms of the disease, acute and 
chronic. All 50 fatal cases in Kiel were acute; 12 died within 3 dai's, 15 in the second half 
of the first week and 17 during the second week. 

Anatomicall 3 % the manifestations of the malad 5 ’’ are protean, and Kloos compares the 
deep mural lesions in the intestines to those of appendicitis with its varied morphologic 
phenomena. The inflammation is usualli' erosive and pseudomembranous and later necro- 
tizing and ulcerative. In all earl}’' cases there is marked h 3 ’peremia and edema. In the small 
intestine lesions first appear on the summits of the folds and in the villi, while in the colon 
both longitudinal and transverse folds are affected. Scattered foci are recognized in the 
stomach, while a similar state or a diffuse condition is found in esophagus and rectum. 

In the second phase of the disease necrosis is the chief feature, first identified in the 
upper segments and on the transvei-se folds. The destructive process usuall}’ ceases deep 
in the mucosa or in the adjacent third of submucosa. In the third stage there is maceration 
and sloughing of necrotic tissue. Cellular reaction is usuall}’ slight about the areas of ne- 
crosis and ulceration, while in the adjacent vessels a variet}^ of changes from edema to 
fibrinoid necrosis, transudation of plasma, diapedesis of red cells and thrombosis is found. 
Kloos thinks that the vascular alterations are significant in the pathogenesis, and are not 
unlike those in d 3 ’'senter 3 ’. When the vessels are much changed, intraluminal intestinal 
hemorrhage appears; hemorrhage most often takes place during maceration of necrotic 
lesions. Occasional!}’, necrosis is deep, usuall}’’ takes place when the disease is intermit- 
tentl}’ progressive, and leads to perforation (14 per cent, second week). Peritonitis, at 
first of sterile character and usuall}’ confined to the involved segments, is found in a little 
less than half the cases. The e.xudate is fibrinous or serofibrinous and inhibits free or open 
perforation into the abdominal cavity. 

Sometimes, says Kloos, there is mechanical narrowing of the intestinal lumen by mus- 
cular or nervous disturbance of motility produced, in turn by mural exudation and rigidity 
and by loss of musculature. In the stomach severe dilatation is the result. Healing is fol- 
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lowed by fiat scars, often slate-gray, with loss of the usual rugal pattern j stcnotie scars 
are seldom recognized and represent former walled-off perforation. 

Schoen is impressed by mucosal necrosis which may be seen in various stages of develop- 
ment. He reports larger and smaller necrotic foci in the inner muscular laj-er. Leukocytic 
infiltration serves to limit areas of necrosis. The cells usually encountered are lymphocytes, 
plasma cells and histiocj'tes. Like Kloos, Schoen emphasizes intestinal edema, especially 
of the submucosa, capillary and venous dilatation and engorgement, hemorrhage and 
thrombosis. He, too, records mural swelling and necrosis of vessels, especiallj' of arteries. 

The lower ileum, according to Kloos, ma 3 ' occasionallj' be the seat of a chronic granu- 
lomatous process, which takes root in the primarj’- circumscribed variety, perhaps when 
the general immunologic status is better. Kloos suggests that on the one hand, local de- 
fense is better in the caudal segments of the small intestine, and, on the other, the mechan- 
ical irritation of intestinal content delaj’S healing and promotes the development of a rich 
reparative process. This ‘chronic’ granulomato-fibroblastic form is morphologicalh' identi- 
cal with the 'chronic plastic phlegmon' of the intestine, with so-called terminal ileitis and 
the so-called ‘infiammatorj^ tumor’ of the colon,” writes Kloos. Schoen, on the other hand, 
quite vehemently rejects anj’ Identification of Crohn’s disease with the maladj' he reports. 
He calls upon Muir, and Illingworth and Dick, and does not indicate whether he himself 
had cases of terminal ileitis for comparison. 

No causative organism has thus far been found, and Kloos suggests that the infection 
is complex, perhaps on a viral basis. In an addendum there is mention of the finding bj' 
various workers of aerobic fusobactcria (Bacillus fundilo-formis), of Bacillus enterotoxicus 
type “f”, of a microorganism producing beta-toxin. 

Secondary bacterial growth is responsible for pyelophlebitic liver abscesses, embolic 
abscesses in lung and mj'ocardial provoked Ity intestinal aerobic microorganisms and, 
sometimes, gas-gangrene infection. Distant thrombosis is infrequent, and is usualty re- 
sponsible for local complications, most often late in the disease. Confluent bronchopneu- 
monia is the immediate cause of death in many cases. The splenic pulp does not respond, 
except when there are extra-gastrointestinal complications. Liver and kidneys are rejirc- 
sented bj' insignificant uncharacteristic lesions. 

Although all ages were susceptible, the greatest mortality was found after the 40th 
year of life, and largely among men. The prognosis apparently was better in women than 
in men. 

Severe acute cases, as in dj'sentery, writes Kloos, resulted from “a general to.xic col- 
lapse, the lesion being seen in various mucosae with production of necrotic-hemorrhagic 
processes, for e.xample, in throat, urinarj'^ bladder and vagina.” Schoen thinks that the 
morphologic findings justify the “guess . . . that an allergy-conditioned mechanism can 
be the basis, wherebj^ one thinks especialty of the similarity with the Sanarelli-Shwartz- 
mann phenomenon.” He points to primary circulatory disturbances as of special impor- 
tance in the production of tissue changes. 

S. M. Rabsok 
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Bonneli>e Wieeiam Rhamy 

On February 11, 1874 Dr. Rhamy was born in Fort Wayne, Indiana. He graduated from 
tlie Fort Wa 3 me College of Medicine in 1898 and returned there in 1902 as a professor of 
Phj'siologj'. In 1905 he became Bacteriologist for the city of Fort Wajme. 

Dr. Rham 3 '’s initiative and devotion to his specialty are reflected in his outstanding work 
in the development of Clinical Pathology. He was a charter member of tlie American Society 
of Clinical Pathologists, one of the founders of the Indiana State Pathological Association, 
and the founder of the Fort Wayne Medical Laboratory. He was also a member of the Indi- 
ana State Council, American Medical Association, College of American Pathologists, Ameri- 
can Association for the Advancement of Science, National Geographical Society, American 
Heart Association, Fort Wayne Academ 3 '- of Science, Indiana Medical Advisoiy Board No. 
4, Venereal Disease Control Commission of the Indiana State Medical Association, and the 
Fort Wayne Chamber of Commerce. At various times, he served as pathologist at the De- 
fiance (Ohio) Hospital, Sacred Heart Hospital, Garren, Wells County Hospital, Bluffton, 
Parkview Hospital, Plymouth, Woodlawn Hospital, Rochester, Lutheran, Methodist, and 
St. Joseph’s Hospitals. Dr. Rhamy’s contribution to these many organizations stand as 
evidence of his unselfish spirit. 

Dr. Rhamy died of arteriosclerotic heart disease and diabetes mellitus on Ma 3 ' 26, 1949. 
His passing will long be mourned by a multitude of friends and colleagues. He is survived b 3 ' 
his wife and daughter. 


Robert Kobitschoner 

Dr. Robert Koritschoner was born in Vienna in 1884, and died on November 15, 1948 in 
Kansas City, Missouri. He received his medical degree in Vienna and subsequenth’^ came 
under the influence of Richard Paltauf, with whom he was associated for a number of years. 

Dr. Arthur Steindler, Professor of Orthopedic surgery at the University of Iowa, was 
instrumental in bringing Dr. Koritschoner to America. ShortB’’ after his arrival he went to 
Iowa City and remained there in the field of Pathology for three years. In 1925, he came to 
Kansas City to accept the position of pathologist at St. Joseph Hospital. During this period • 
he was also associated with the Department of Pathology at the Kansas City General Hospi- 
tal. When Menorah Hospital was opened in September, 1931, he was invited to become its 
pathologist and Director of Laboratories, a position which he held until his death. Dr. 
Koritschoner became a member of the American Society of Clinical Pathologists in 1935. 

E.xerting a profound influence on the elevation of the standards of medieine and surgeiy 
at Menorah Hospital and on the practice of patholog 3 ^ in Kansas City, Dr. Koritschoner 
earned out original investigations in rabies, encephalitis, connective tissue .structure, fat 
embolism, paradoxic embolism, irradiation effect on cancer of the breast, and pathologic 
physiology of the gallbladder. 

Dr. Ferdinand Helwig of Kansas City paid Dr. Koritschoner the following tribute:“The 
influence of Robert Koritschoner was of immeasurable value in raising the science of hospi- 
tal pathology to its present high level in Kansas City. . . He was in every respect a doctor’s 
doctor and his scientific counsel and diagnostic skill were sought eageity’- and relied upon 
unhesitating^" by all of his medical confreres.” 

Howard J. Maedeis 

Howard J. Maldeis was born in Baltimore, Maryland on September 20, 1879. He received 
his medieal degree from the University of Maryland in 1903 and devoted himself to pa- 
thology from the time of his graduation until his death. In 1907 he became Clinical Patholo- 
gist at the Universit 3 " of Maryland Hospital and remained in this position until 1921. During 
these years he was Assistant Profe.ssor of Histolog 3 " and Embryolog 3 " in the Medical School, 
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and Chief of the Science Laboratory in the University of Maryland School of Dentistry. 

From 1917 to 1939 he was the City Autopsy Physician for Baltimore, and from 1921 until 
1939 he engaged in the private practice of pathology. For 3 'ears he fought strenuoush’ for 
the abolition of the coroner’s system in his state, and when this was finallj" accomplished in 
1939, he became the first Chief Medical E.\-aminer for the State of Mar 3 'land, which position 
he retained until his death. 

Dr. Maldeis was a member of the Medical and Chirurgical Facult 3 " of the State of Mary- 
land and a Fellow of the American Medical Association. He was also a Diplomats of the 
American Board of Patholog 3 '', a Founding Fellow of the College of American Pathologists, 
a past president of the Baltimore Cit 3 ’- Pathological Societ 5 % and a Fellow of the American 
Societ 3 ’^ of Clinical Pathologists since 1924. 

Dr. Maldeis died Januar 3 ' 15, 1949, from carcinoma of the pancreas. His wife and two 
children survive him. 


W.\LTEB Clinton Jones 

Dr. Jones was born in Chicago, Ma 3 ' 2, 1874. He was graduated from Northwestern Uni- 
versit 3 ' Medical School in 1902 and was certified by the American Board of Patholog 3 ' in 
1939. A charter member of the American Societ 3 ' of Clinical Pathologists, Dr. Jones was a 
pioneer in the development of several clinical hospital laboratories in Birmingham, ,'\la- 
bama. He was a founding member of the Alabama Association of Pathologists and had the 
honor of serving as its first president in 1946. With much enthusiasm he attended each suc- 
ceeding gathering of the group. 

Dr. Jones was possessed of wide interests which, amongothers, included music and biologic 
sciences. He was an inspiring teacher. He e.vhibited a dogged determination to master the 
problems which confronted him. He was forthright in his views and dependable in his ac- 
tions. Dr. Jones did much to further the stud 3 ' and practice of patholog 3 ’ in Alabama and 
must be remembered as among the first personall 3 ’’ to cany this specialt 3 ' into remote regions 
of this state. 


Herman Spitz 

Dr. Herman Spitz was born in Hungary on June 29, 18S5, and as an infant, was brought to 
this country by his parents who settled in Cleveland, Ohio. Later they moved to Nashville, 
Tennessee. Dr. Spitz attended Vanderbilt Universit 5 ' Medical School, from which he was 
graduated in 1912. The year following was spent with Dr. William Litterer in bacteriologic 
laboratory work. From 1914 to 1919, Spitz engaged in postgraduate work in patholog 3 ' at 
Cornell Medical School and at Harvard. 

From 1914 to 1930, Dr. Spitz seiwed as pathologist at the Woman’s Hospital in Nashville. 
During this period he established his private laborator 3 ' for bacteriolog 3 ' and patholog 3 ' i” 
the Doctors Building. He served as Bacteriologist in charge of the Nashville Cit 3 - Health 
Department from August, 1940 until the time of his death . He was a member of the Tennes- 
see State Medical Society and a Fellow of the American Medical Association. Dr. Spitz was 
a charter member of the American Societ 3 ’^ of Clinical Pathologists, a member of the E.vccu- 
tive Committee from 1923 to 1928, and served as State Counselor from 1932 to 1937. Dr. 
Spitz died on Februaiy 4, 1949. 


Harold A . Thompson 

Dr, Harold A. Thompson was born in ISS3 in Penns 3 dvania, received his medical degree 
from the University of Southern California in 1906, and practiced in San Diego from 1907 to 
his death, July 31, 1948. He was one of the first to specialize in clinical pathology in Cali- 
fornia. 

For a long period before World War I, he was the onl 3 ' plu'sician-anesthetist in San Diego. 
He was City and County Bacteriologist from 1907 until 1947. In addition he directed a pri- 
vate laboratory in clinical pathologi’. Dr. Thompson was a hard worker but entered into 
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recreational activities just as enthusiastically. Illness in his last j^ears lessened his time for 
both work and recreation but did not diminish his ardor for either. He is survived by his 
wife, Elsa, two daughters, and five grandchildren. 

Dr. Thompson became a member of the American Society of Clinical Pathologists in 
1925. 


William Edward Kelly 

Dr. Kell 3 " was born in Middletown, New York in 1876. He graduated from Hahnemann, 
Philadelphia, Pennsylvania in 1904. The Orange Countj’^ Medical Society elected Dr. Kelly 
to their membership on Maj' 6, 1924 and a j'ear later he became a member of the American 
Society of Clinical Pathologists. He was affiliated with Goshen (N. Y.) Hospital and St. 
Frances Hospital in Port Jervis and also served for some time as pathologist at Middletown 
State Homeopathic Hospital. On November 24, 1948, Dr. Kelly died of cerebral hemorrhage. 

During the years of his membership in the Societ 3 ’', his work on various committees to 
which he was assigned proved his sterling qualities. While he held no office, his wise counsel 
was of great value. 


Frank Anthony Pugliese 

Dr. Frank Anthony Pugliese was born October 13, 1908 in Walston, Pennsylvania. He 
attended Temple University Medical School and was graduated in 1935. Dr. Pugliese in- 
terned at Allegheny General Hospital, Pittsburgh, took his residency in clinical medicine 
and pathology, and engaged in postgraduate work in clinical pathology and internal medi- 
cine at Tulane University during the 3 'eai-s 1944, 1945, and 1947. He was a member of the 
American Medical Association and the American Society of Clinical Pathologists. From 
1939 to the time of his death. Dr. Pugliese served as pathologist at the Adrian Hospital, 
Punxsutawney, Penns 3 dvania. 

Dr. Pugliese died on November 17, 1948 of acute leukemia. He is survived by his wife and 
two children. 
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M.D. 
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Presents in detail the problems common 
to all lead industries, and analyzes every 
phase of lead poisoning. 

277 pp., 4 figs. Was S3. 00 Now $1.50 

Pathology of the 
Oral Cavity 

By Lester Richard Cahn, D.D.S. 
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Represents stimulating research by an 
internationally known scientist. Skillfully 
written and authoritative. 

239 pp., 38 figs. IFa^ S4.00 Now $2.00 
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The national total of undiagnosed or “unknown” diabetics may run from a million to 
two or even three.'-* Modern treatment, when promptly initiated, can do much to 
prevent metabolic decompensation and to minimize diabetic complications. There- 
fore, the clinical revcalment of diabetes, mcllitus at an early stage is essential. 

Thus, “all patients who present themselves to the physician for an examination should 
have a routine urine examination.”* In this phase of practice, the advantages of 
Clmitcst'^ tablets for urine-sugar analysis are considerable. 

CUvitest is dependably accurate, yet it takes only a few seconds to perform. The test 
is simple— no external heat need be applied; interpretation is by direct color com- 
parison. CUvitest is convenient both for the doctor’s office routine and for the diabetic 
patient’s prescribed sugar-level checkups. 

(1) Joslin. E. P.: Postgraduate Med. 4:302 (Oct.) 1948. (2) Kemper. C. F.; Rocky Mountain M. J. 45:1092 
(Dec.) 1948. (3) Pollack, H.; New York Med. 4*15 (Dec. 5) J948. 


Climtest 

for urine-sugar analysis 

AMES COMPANY, I N C • E L K H A R T, I n' D 1 A N A 
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First American Production of 

Another New Stain 



THEDANE blue SOlU 
(Mtlhyl*"* Blut-Sop° 




See eniloiod 

of these ^oluuo 

THEDANE BIUE SOU , 

(Mfthylcnf Bluc-5op 


"®°ANE eiUE SOL 


eIUE 50l>^ 



THEDANE BLUE 

SOLUTIONS T-3 AND T-5 


for the Rapid and Precise 
Identification of Blood Parasites 

Thedane Blues are very stable, tropic-proof solutions for demonstrating 
trypanosomes, malarial crescents, piroplasms, blood spirochetes, trepo- 
nemes in syphilitic chancre exudates, leptospirae, leucocytes and reticulo- 
cytes. They assure rapid, reliable diagnosis by simultaneous hemolysis and 
monochromatic staining of the parasites. They have these advantages: 

Save time and simplify procedure thru ultra-rapid staining of fresh 
blood preparations with undiluted stock solutions. 50 to 100 cu. m.m. (or 
more) of fresh blood can be prepared in less than 10 seconds. 

Instantaneous hemolysis completely clears the image field. Only para- 
sites, leucocytes and reticulocytes are stained. 

Only medium or high dry systems are used. Large image fields assure 
rapid, reliable diagnoses even at lowest parasite densities. 

In dark-field preparations, spirochetes and leptospirae show brilliantly 
red, indicating suspicious spots at medium power. High power verifies 
diagnosis. 

Ideal staining for diagnosis of microfilariae in extremely thick wet 
blood drops at low power. 

Indispensable in bird-malaria research because they make possible 
examination of thick drops in nucleated erythrocytes. 

Very instructive for parasitological and hematological class room work. 

Leaflet giving detailed data on applicability 
and method of use sent on request. 


Pharmaceutical Laboratories 

AT ION A L ANILINE DIVISION 

RECTOR STREET * • AWED CHmfCAl I m COUfOWTION • • NBV YORK 6, N. Y., U.S.A. 
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electric microtome knife sharpener 


With the new, simplified Aloe Microtome 
Knife Sharpener the overage technician 
is able to put a better, smoother, keener 
edge on microtome knives, scalpels and 
other instruments in far less lime and 
with less effort. One reason for this 
quicker, more dependable service is the 
simplified knife holder that supports the 
knife over the full length up to 13Vi 
inches. The holder is set to provide an 
optimum bevel for cutting cartilage, 
paraffin embedded tissue, bone, or 
soft metals such as lead. 

The special alloy honing wheel is powered 
by a split phase, Va h.p. motor. Opera- 
tion is unusually quiet and free from 
vibration. The entire mechanism is en- 
closed in a rubber-footed, crackle finish 
cast metal housing with an aluminum 
platform. Overa II dimensions are 
UVa" X 12" X 9 V 2 " high. 



An improved strop assembly is now fur- 
nished as standard equipment with the 
Aloe Microtome Knife Sharpener. 
It removes the small wire or burr which 
accumulates on the knife during sharp- 
ening. The strop consists of a high quality 
horse-hide strop and a linen finishing 
strop mounted in a heavy metal frame, 
equipped with thumb screws for adjust- 
ing tension. 


BEFORE SHARPENING 
note ragged knife edge. 



FIRST HONING removet 
niekx one/ rough spoff 
offer onf/ a few sfrokes 
on honing whee/. 



COMPLETE HONING 
gives fine edge buf o fine 
wire or burr mars Us 
keenness. 



600^0-“ Simplified Aloe Electric Microtome Knife Sharpener, as described, with oef/uifobfe 
ifrop oJiemb//, one stick of abrasive posfe, one far of abrasive powder, one fube of xpecial . 
iofyent, cord end plug. For operofion on 1 75 vails, A.C.— eoch $250. 


AFTER STROPPING cuf- 
fing edge is smooth and 
even; uniform// xhorp. 


a. s. aloe 

18 31 Olive Street 
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mass demonstration !n the auditorium 

The projectionist can follow a-specimen through a progres- 
sive scries oj ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 



The auxiliary Scopicon dark-chamber “round-table” 
affords' superb facility for small-group study. 
Here the projected image is cast upon a platen 
within a light-tight chamber, with separate light- 
excluding viewing hoods for each observer. Any 
number up to ten may share in conference, which 
can be conducted in a normally lighted room. A 
pointer at each port permits any observer to indi- 
cate areas of interest to all the others for discussion. 


« . . and for 
small-group 
"round-tables” 
in a normally 
lighted room 



for example in 

(iiinor study 

• 

The 64,000 lumen intensity of the 
Scopicon high-pressure mercury 
lamp permits auditorium demon- 
stration of tissue sections even 
under oil-immersed microscope 
objectives. In projected images six 
feet or more across, every detail of 
the cellular structure stands out 
clearly, due to the pinpoint char- 
acter of the 1 mm. square (dpprox.) 
focal spot employed. The Scopicon 
light is steady and flickerless . . . 
its brilliant white color exhibits 
biological stains to the greatest 
advantage. May we send you the 
brochure describing this versatile 
instrument? 


SCOPICOIV, Inc. 

215 East 149th St.-, Nctv York 51, N. Y. 


microprojection 

photomicrograpliy 
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UNEQUALED 

for accuracy • simplicity • dependability 


the ROUY 


PHOTROMETER 


MORE ACCURATE READINGS 

Only tlie Pliolromeler cuts functional 
error to ivithin O.lfn. 


BETTER MATCHING 
OF ELEMENTS 

Only Leitz matches photoelectric 
cell and microamnieter so care- 
fully that measurement of elec- 
trical cner")- is strictly linear to 
transmitted light energy. 


GREATER OPTICAL ACCURACY 

Precision square absorption cells with 
piano-parallel surfaces eliminate 
errors possible with ordinary curved 
cells. Optical system is designed to 
eliminate possibility of stray light 
with attendant error. 


EASIER OPERATION 

All adjustments made with a 
single control. Any competent 
laboratory worker can use the 
Photrometer, for no special 
skills are required. 



FINER SPECTRAL DEFINITION 

Ten narrow band (40 millimicron) 
fdters cover the entire visible spec- 
trum. Two extra spaces are provided 
for special fdters. 


The Instrument for ANY Colorimetric Test — the Rouy 
Photrometer is pre-calibrated for the 38 most commonly 
required clinical tests and can be calibrated for any test 
scientifically suited to colorimetric technique. 

No Standards . . . No Calculation — Pre-calibration and 
an Individual Handbook eliminate any need for ealculation 
or preparation of standards. Accurate reagents are quiekly 
available through the Leitz Solution Supply Service. 

Performance Proved — Photrometers and Leitz Colori- 
meters are now serving more than 8,300 satisfied users. 
Each instrument is made to exacting standards of pre- 
cision and sturdiness by Leitz, first large-scale producer 
of photoelectric colorimeters. 

Pre-calibrated for 38 tests — $257.80 
Pre-calibrated for 22 tests — $182.80 


For (nformofion, write E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 

LEITZ SCIENTIFIC INSTRUMENTS • MICROSCOPES • BINOCULARS 
LEICA CA/.\ERAS AND ACCESSORIES 
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if will pay you 
fo investigate the 
MOST ADVANCED 
AND COMPLETE 
instrument for 
Electrophoretic 
analysis 



\ELECTROPHORESIS/ 
\ APPARATUS / 




NOT TO BE FOUND 
ELSEWHERE 



P' Most economical because ot greater 
analytical capacity. 

^ Most useful for research and routine 
work, 

^ High sensitivity . . . can detect protein 
concentrations as low as 0.002%, 
Operates continuously regardless of 
atmospheric conditions, except for 
servicing. 

► Most complete , . . includes rapid dialy- 
sis facilities, chamber for freezing and 
storing specimens, sealed mechanical re- 
frigeration system, precision Schlieren 
optics, complete photographic facilities, 
and a rotatable triple diaphragm for 
selecting slit, bar and straightedge 
patterns. 

► Compact . . . measures only 30 x 37 x 67 
inches high. Moved about with ease. 
More convenient . . . operator works in 
front of the instrument. All parts at 
convenient heights and locations. 

► Shipped ready for operation. 

► Accommodates semi-micro, macro, mac- 
ropreparatlve, adsorption, and conduc- 
tivity cells. 

^ Engineered for long life. Components 
rated far beyond their normal operating 
requirements. 



AMERICAN INSTRUnTeNT CO.. Inc. 


SILVER SPRING, 


MARYLAND 


IN f^ttKOPOUTAM WASHIMOTOH, O. C. 
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This Slide MetMid 



givesimjtest in 




'"-ggS'A 

W ■ Hjh\V;-Y'A 


1 . Place two drops ' ^ 

* of blood on slide. 

Fresh, clotted, o.xa- ft 
lated, heparinized or ||H 
citratcd blood may ' 
be used. 



2 • ri‘M one drop of /(/(//-Rh serum 


A • Place slide on view 
‘ box. Tilt view box 
back and forth and 
watch for clumping. No 
microscope is needed. 


The Slide Method, using the view box, accounts in part for 
the rapidity and accuracy of Rh Tests. But even more im- 
portant is the potency of the serums themselves. 

Prepared under the strictest controls, and according to 
N. I. H. specifications, American serums retain their origi- 
nal potency over a long period even under adverse con- 
ditions. Six strategically located distributing centers assure 
you of prompt service. Write today for complete descrip- 
tive literature. 


O • Mix Anti-H\\ serum with blood 
” and spread oxer slide. 





fj • Clumping starts in 45 seeonds, 

” is complete in I to 2 minutes. 
Clumping indicates blood is Rh Positive; 
absence of clumping, Rh Negative. 


1^0: PLAN WITH American 

'-K:,' s; ' . . . the first name in hospital supplies 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES . EVANSTON, ILLINOIS 
(In writing to advertisers, please mention the Journal— it helps.) 
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For BASE OF OPERATION 
For PRECISION 
For VERSATILITY 


T’S THE 


SPENCE R 

PHASE TURRET CONRENSER 



TURRET DIAL ROTATES EASILY without danger of disturbing the microscope. 

THE ANNULAR DIAPHRAGMS (interchangeable) are brought into correct position 
without backlash. 

INDIVIDUAL CENTERING OF ANNULAR DIAPHRAGMS permits parcentering to four 
different phase objectives. Therefore there is no need to center annular diaphragms 
when changing objectives. 

CENTERABLE MOUNT permits accurate location of phase condenser in substage fork. 
LONG FOCUS ANNULAR DIAPHRAGMS to fit turret condenser arc available for 
micro manipulation and tissue cultures located up to 17mm above stage. 

Please write for demonstration or catalog and chart of applications. 

Dept. Y 16 . 

American Optical Company 
Scientific Instrument Division 
Buffalo IS.NesvYork 

in io 

SPENCER 
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manufacturer 
and other 
ffTTl. chemicals 
or inuestigation 
research . . . 


announces the 
availability of.. 



lODOACETIC ACID; PA 


TWICE RECRYSTALLIZED, SPECIAL REAGENT GRADE 

for the lodoacetate Index Determination of Serum Proteins 



DOPA“PANRAY” 

(S.'I-dihycIr'jxyphenjIaInninc, C. P.) 
available in I arid dl forms 


I 


Synthetic chemical reagents 
. . . capable of revealing the 
presence of an oxidase in 
cells elaborating melanin. 
Valuable indicators of active 
melanogenesis. 


i 



lodoacetic acid is a recently reported reagent 
for the determination of deficient thermal co- 
agulation of serum proteins in cancer and 
other pathological conditions. 

Originally reported by C. Huggins, M.D.. 
G. M. Miller, M.D., and E. V. Jensen, Ph.D.: 
Thermal Coagulation of Serum Proteins — 
II. Deficient Coagulation in Cancer and the 
lodoacetate Index — Cancer Research, Vol. 9, 
No. 3, March 19Ji9. 


Write for prices and other pertinent data 
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mematmal 


Centrifuges of 
Proven Performanee 


When selecting your new Centrifuge— consider: 




• I \ ' i 

I ■ ::-i 

-ic ■ . 





Size 2 



f 



1 The reliability of the electric motor that drives it. 
The motors of International Size 1 and Size 2 Centrifuges 
are specially designed to provide the hesi possible drive for 
a Laboratory Centrifuge. They are manufactured entirely 
in our own shops, thus eliminating the possibility of obso- 
lescence through discontinuance by an '’outside'" manu- 
facturer. 

2 The range of its application. 

Intcrchangcahlc accessories designed spccificnlly for Inter- 
national Centrifuges arc available in wide variety, making 
tbc machines adaptable to practically every laboratory appli- 
cation. Your future requirements as well as your present 
needs shoidd be considered. 

3 The relation of first cost to total cost. 

Expensive repairs can make a Io^^• first cost a high cost in 
the long run. International Centrifuges are famous for their 
ability to give years of trouble-free service. 

4 The reputation of the manufaeturer. 
internationars fifty years of specialization in the manufac- 
ture of Laboratory Centrifuges is your guarantee of 
unequalled performance. 


INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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A NEW HOME 


FOR A 97 YEAR OLD COMPANY 


E. H. SARGENT & CO. 


The three acres of floor space in this modern plant are designed 
for the ultimate in service to users of scientific laboratory in- 
struments, apparatus and chemicals. 

The modern new building houses complete engineering, production, 
merchandise handling and warehouse facilities— including a complete in- 
strument factory; glass blowing shop with both grinding and graduating 
facilities; physical, chemical and preparation laboratories; complete engi- 
neering and drafting offices; all-steel merchandise storage structures with 
fire-proof storage rooms for hazardous chemicals; inspection department 
and packing room equipped with the latest type conveyor and inter-com- 
munication systems. Shipping facilities are a rail loading dock, rail spur 
and inside motor truck loading platforms. 

Adjacent to the air conditioned general offices are located the city sales 
room, lecture and projection room, cafeteria with kitchen, scientific library 
and display room. All facilities are coordinated 
for expanded service to our customers. 

You are invited to visit us when 
in Chicago. 

SARGENT 

SCIENTIFIC LABORATORY INSTRUMENTS • APPARATUS • CHEMICALS 
E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
MICHIGAN DIVISION, 1959 EAST JEFFERSON STREET, DETROIT 7 , MICHIGAN 
SOUTHWESTERN DIVISION. 5915 PEELER STREET, DALLAS 9, TEXAS 
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ALL THIS (or other combinations) 

in 19"' square floor or desk space 


1. Compartment-trays lor drying and Oat-filing microslides. 

2. One-inch drawers for filing microslides verticoUy. either 
spaced or close-pocked. 


3. Two-inch drawers lor Kodochromes and similor transporendes. 

4. Four-inch drawer for lontern slides, index cards, or similar. 

5. Four-inch drawer fitted with the TECHNILUME, a built-in spot 
illuminator lor slide identification. 



the compact, flesdble, all-steel 
laboratory filing system 


All vtrltcal-fliing drowen ore Infcrchongeobtc to melee on, combinolion ,ei>r portlcvlor 
needs require. Bulletin No. 1600 detrribet Ihit unique filing Plcoie otic for it. 


THE TECHNICON COMPANY* 2IS East 149 St., New York SI, N. Y. 
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L I D B E R G 


PARAFFIN EMBEDDING OVENS 

AGAIN AVAILABLE FOR IMMEDIATE SHIPMENT 






X 'I'''' 

i I 'i ! 
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PARAFFIN EMBEDDING OVENS, Lidberg Electric. Made of o-jdy laminated 
combgrain white oak, transitc and hair felt insulation, with tinned copi)er lining throughout 
the embedding chamber. The lieating unit consists of a unique woven wire mesh, embedded 
in asbestos, Ijetwcen the copper compartment and the transite wall on both sides and bottom. 
Temperature is controlled by a hermetically sealed c.xpanding capsule thermoregulator with a 
temperature range from SO^C to 60°C and a sonsitivitj' of 0,5°C. Ovens arc adjusted for opera- 
tion at 56°C, the attainment of which temperature requires appro.ximately one hour and fifteen 
minutes from average room temijcrature. 

The thermorcgulator operates equally well on either alternating or direct current. Each 
oven is jirovided with an inner glass door and a drain hole in the center of the bottom. 


j Danger of fire from ignition of the volatile vapors from melting paraffin is re- 

duced by the following features; 

The contact points arc hcrniclicalln sealed. Embedding chamber is lined through- 
1 out with tiimcd copper to prevent seepage of paraffin into contact with the heating vnits. 
j Heat of loxu intcnsili/ is uniformly distributed and not concentrated m localised 

! spots of high temperature. 


Operating sensitivity, i.e. tlie ma.-simiim variation of temperatnre at location of thermometer bulb, is ±1.0°C, when 
worhinK within the usual ranse. 

OperatinC uniformity, i.e. tlie maximum variation of temperature throuRhout the workinK shelf space in relation 
to the temperature indicated by the thermometer in the interior compartment, is ±2.0°C, under tlie same conditions. 

1781. ParalTm Embedding Oven, Lidberg. Electric, as above described, inside dimensions 14 inches wide x 12 inches dee)) 
X 12 inchc.s high. Minimum width of working space on lower sliclf, 12 inches. With two shelves, 9003-11 
Thermometer and thermometer guard and complete operating directions. On 1 inch wooden feet for use on 

table. I'orllS voltsa.c.ord c 180,50 

Net weight 45 lbs. Shiiiping weight 90 lbs. Codeword Anode 

1785. Ditto, but with inside dimensions 15J4 inches wide x 15 inches deep x 17J 4 inches high and with five shelves. For 

115 volts a.c. or d.c 250.25 

Net weight ... 125 lbs. Shipping weight 197 lbs. Code Word Anofa 
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NOT FOR OURSELAT^S ALONE* 
Presidential Address 


OSBORNE ALLEN BRINES, .M.D. 

From Ihc Department of Pathology, Wayne University College of Medicine, 
DetroilSG, Michigan 

In preparing this address, mj'- first desire was to choose a worthwhile subject, 
one somewhat academic in scope or one dealing with the progress of medical 
science. Curi'ent impressions and influences, however, altered m}' intention as 
the title might indicate. Two j'cars ago mj' concept of the activities of this soci- 
etj’" and the problems concerning the practice of pathologj' was probably 
similar to that held b}^ most of you. Unless the vital questions and diffi- 
culties surrounding and attempting to engulf our rapidlj’’ developing specialty 
are beamed and concentrated in your direction, you arc neither fully informed 
nor sensitive of great responsibility concerning them. To be forced to develop 
this state of awareness is the chief compensation of an officer of this society. 

The American Society of Clinical Pathologists is blessed with a variegated 
membership composed of men and women in all jihases and subdivisions of our 
specialty. As the name implies, this is an organization of clinical pathologi.sts. 
Among its members are many teachers of patholog}', e.xperimental pathologists 
and others, all of whom are the friends and colleagues of the clinical pathologist ; 
thej’’ understand his problems, s^TOpathize with his viewpoints and supply many 
of his practical and intellectual needs. There arc man}' like myself who arc not 
immersed as deepty as some in clinical pathology but who by daily contacts and 
responsibilities possess an objective understanding and knowledge of the history 
and progress of this specialty. Perhaps this certain detachment, coupled with 
constant nearness, provides a greater interest and concern than may lie devel- 
oped b}"^ those who are more completely submerged. This does not constitute an 
argument, however, for failing to keep the security of this society in the hands 
of clinical pathologists, but suggests that those with somewhat diverse intcrc.sts 
can be helpful in the future as they have been in the past. 

It has been suggested to me several times that it would bo helpful to everyone, 
including pathologists, to publicize a concise definition of clinical patholog}' or, 
perhaps, simply pathology. I believe the inference was that the rccijiicnls of 
this bit of educational propaganda should be the general public, the medical 
profession at large, our friends and families, our colleagues and co-workcr.s — and 
ourselves. I will not go to the elementaiy e.xtreme of ])roposing a formal defini- 
tion, nor will I attempt to discuss and enlarge upon the obvious, but jicrhajis 
wordless, concept which has been accepted generally by all of you. 

Clinical pathology and pathologic anatomy are divisions of general patholog}-. 

* Presented .it the Twenty-Eighth .•tnnu.il Meeting of Tlic .\meric.in Society of Ciini- 
c.il P.ithologists, in Cliic.igo, October 12, 1949. 
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Wliile a pathologist ma}^ place emphasis on, or restrict himself to, one subdivision 
or another, it is unwise for him to ignore the truth of that statement. Failure 
to do so has led man}^ times to disinterest in and neglect of one branch or the 
other. Often when clinical pathology has been ignored, members of other special- 
ties or technicians have stepped in to fill an unwarranted need. Some pathologic 
anatomists, interested in autopsies onlj'-, have practiced such a poor grade of 
surgical pathology that in some teaching hospitals general surgeons and surgical 
.specialists are now practicing pathology. 

Clinical pathology is a more diverse field than pathologic anatomy and is be- 
coming so complex that it is difficult to be expert in all its phases. It is a specialty 
which readil}'- provides specific interests. In fact, professional reputations are 
often made in one of the numerous “specialties within a specialty” which offer 
many opportunities for both investigation and application. Despite great pos- 
sibilies in the practice and studj'- of pathology, there is a tendenc}’’ for some 
pathologists to complain and to look enviously at other specialties; while be- 
moaning their restricted opportunities, attractive fields of expanding interest 
are beckoning. I will mention a few examples. Medical biochemistry is an im- 
portant field, .scarcely explored bj'- the average pathologist; it is easy to see now 
that we have left this domain too much to others. Microbiology, including virol- 
ogy and m.ycologj’’, are not commanding the proper amount of the pathologist's 
attention. The average pathologist is not grealy interested in bacteriology and 
this science is not well developed in the average hospital laboratory. Modern 
hematolog}" is so logicall}'' within the practice of pathology that it is somewhat 
shocking to obser\'-e how many hematologists and immuno-hematologists are 
in other specialties. Lack of interest on the part of pathologists in the operation 
of blood banks has created a deplorable and embarrassing national situation; 
it seems quite obvious that nothing is more squarely within the structure of the 
practice of patholog3^ The practice of toxicolog}^ b}’’ pathologists has become 
nearl}’- e.xtinct. In most communities todaj'^ toxicological examinations are made 
onlj’- b}'^ law enforcement agencies or bj"- industiy; facilities are not readity avail- 
able to stud}^ a case of poisoning in clinical or in necrops}'- material. In the field 
of laboratorx’- criminology, a term which some of jmu may deplore, the knowledge 
and the wisdom of pathologists is acutely needed. The reluctance of the average 
pathologist to enter the field of medical jurisprudence has done much to delay 
the abolishment of the archaic coroner’s office and the general adoption of the 
modern medical examiner aj’^stem with facilities for performance of proper and 
adequate medicolegal autopsies. Earlj’- aloofness on the part of some pathologists 
diverted e.xfoliative c3dolog}^ to other specialists in some instances. It probabb'- 
will not be long before chemical or .serologic te.sts for cancer will be performed 
routinebv; if so, I hope the3'' will be included within the realm of clinical patholog3^ 
and they will be if pathologists are sufficientb'- interested, aggressive and willing 
to explore and develop this new field. The list could be extended much further, 
at. least to include medical bioplysics which medical schools have not 3'-et seen 
fit to emphasize. 

Conditions under which the pathologist has been forced to practice his specialt3'- 
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are partiallj'- responsible for the state of affairs to which I liavc just alluded. 
Undesirable hospital conditions, including the old master-servant relationship, 
have been somewhat to blame. The pathologist individually has not been able 
to do much about such situations, but pathologists collectively can. Many 
pathologists are expected to operate a large department with insufficient pro- 
fe.ssional assistance. The hospital administrator may grudgingly allow him a 
resident or two, whereas he ma3'- actuallj' need one or two assistant pathologists 
as well as residents. Such lack of personnel often explains his discouragement and 
inability to expand to collateral fields in which he is competent and which he is 
anxious to explore and develop. He is often restricted to the direction of a sup- 
pressed department which requires his entire attention; under such advci'se 
conditions he is not given a fair chance to develop his full professional stature. 

Where are jmung pathologists to be found to staff these jiroperl.v expanded 
hospital laboratories? The answer is probablj' not a concise or an immediate one, 
but it involves interesting better medical students and internes in the practice 
of pathologjL I specify “the better” because this specialty no longer attracts 
merely those who are doubtful of their abilify to practice clinical medicine suc- 
cessfulbL Before interesting and convincing others it is necessarv for us to be- 
come more familiar with our own specialt}' — more coin’ei'sant witli its oppor- 
tunities and advantages. Manj' pathologists have not contributed much to the 
recruitment of jmunger men into the field; some have actuallj’’ advised adversely'. 
Much has been accomplished but much more needs to be done to make this a 
more attractive and desirable specialty. The newer aspects and improved condi- 
tions of practice must be brought to the attention of those whom we desire to 
impress. There is a regrettable tendenej’’ for older and more .successful patholo- 
gi.sts, whose economic needs have long since leveled oiT or declined, to be com- 
placent about situations which obviousfy need improving or correcting. The alert, 
enterprising and progressive pathologist will not find such sclfishnc.ss a part 
of his philosophjL Nowhere could the words “not for ourselves alone” be more 
appropriate. 

The meaning of pathologic anatom.v, as difficult as it is at times to convey to 
the laify, is clear enough to the members of the medical profc.ssion; its companion 
specialfy requires more concentrated thought. Clinical pathology is the jiractice 
of laboratoiy medicine. It consists of observing and measuring certain physical, 
pln'siological and chemical phenomena for the purpose of diagnosis or treatment 
and involves the correlation and application of results thus obtained. The iw- 
thologist maj" achieve such results b.v actual performance or b.v direction; the 
more intimatefy the two methods are combined, the more succe-ssful will be his 
practice. The complexify' and magnitude of this specialty' require the help of 
assistants who arc usualfy medical technologi.sts, our colleagues and members of 
an allied profe.ssion. At times our assistants and co-workers are Ph.D’s in one of 
the sciences related to medicine. Unfriendliness and jealous.v sometimes creo]) 
into this relationship and this is both unfortunate and unnece.ssarv. We need 
the Ph.D’s and should recognize them as our worth.v collaborators. We should 
work in harmon.v with them and bring their work into focus with the practice of 



1002 


BRINES 


medicine. It is quite obvious that the practice of clinical pathology will vary 
greatly depending on the type and size of the organization invoh^ed, whether it is 
the operation of a hospital or private laboratoiy, or some other type of path- 
ological practice. 

The practice of a specialty should consist not only of acquiring knowledge, 
information and data, but of apptying them. The pathologist usualty limits his 
contact with patients to a consultation practice but frequently this contact is 
quite remote, more or less limited to technical aspects. Often he does not see 
the patient and is content not to, but thereby he misses a great opportunity to 
dei'clop his practice into a worthwhile consultation service. He usuall}^ has only 
to indicate his availability as a diagnostic consultant to have his opinion and 
services sought by his clinical confreres. Often his aloofness or unwillingness to 
ser\'e in this capacity results in losing another fine opportunity to bring labora- 
tory medicine to the bedside of the patient. 

The separate components of clinical patholog}’’, for e.xample, clinical chem- 
istry, bacteriolog}’’ or one of its subdivisions, hematolog}’', blood banking, cancer 
diagnosis, medical bioplysics, or one of several other branches of applied science, 
individual^ or severalljq maj”- attract the interest of the pathologist and, as a 
rule, constitute his basic work pattern. Quite often, regardless of his routine 
practice, one of the above maj’’ become his special interest and study, and form 
the basis of his professional prestige. Frequently I have been suprised and slightly 
amused to find eminent “name” pathologists doing the same routine work in 
their own laboratories that the rest of us back home were doing in ours. The 
contribution Avhich had made them outstanding had been only a part of their 
practice — sometimes an extra-curricular activity, almost a hobbJ^ In no other 
specialty is the variety of interests so wide and the possibility of their develop- 
ment so great. 

We have all been told repeatedly that the laboratory is the educational heart 
of the ho.spital. Sometimes this was flatteiy, preparatoiy to handing us the chair- 
manshiji of the library committee or asking us to arrange a series of lectures for 
the internes. Nervertheless, the pathologist has an educational responsibility 
which he must discharge, generally, in the direction of the attending, resident 
and interne staffs; specifically, for his own residents and students in medical 
technolog^^ His medical school affiliations may be such as to provide him a satis- 
factoiy opportunity for more formal teaching, but in an}’^ event, one of the 
pathologist’s most important roles is that of teacher. 

Xo other specialty provides such a natural opportunity for clinical and labora- 
tory investigation. The pathologist is in a most favorable environment and 
possesses the basic facilities for independent research and the opportunity to 
collaborate with others. Man}^ pathologists sa3’- that thej’’ are too busj' or that 
the\' are “not the research type”. I fear man}’’ of us have been guilty of such an 
attitude from time to time, but let us be honest enough to admit that we were 
just laz\’. The pathologist of the future with his scientific training and experience 
will not be able to exist happil}’ — to breathe professional!}’’ and scientifically — 
unless engaged in some phase of medical research. 
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The pathologist is not a delicate creature who must not be disturbed in his 
sanctified surroundings or removed from his rarefied atmosphere and exposed to 
the I^right sunlight of reality. He is a nigged individual who is an active member 
of his local medical profession; he should be active in civic affairs; he should have 
a wide acquaintance.ship both within and outside his profc.‘=sion; he should lie 
a potent force in his hospital staff organization; he is the administrator of an 
important department and he should be interested and well informed al)out the 
administration of other departments and of the hospital as a whole. His influence 
should be felt in shaping the professional policj' of the hospital. He may find that 
much of his time is consumed by various committees of which he is a mem!)er and 
that some of the.se activities are irksome, but the.se are duties and opportunities 
which he must not shirk. 

Starting with the intention of proposing a definition of patho!og.v, I have in- 
dulged in a lengthy dissertation of what constitutes and what may l)e included 
in this specialty. The latter was perhaps the easier. 

This is not a clinic for the diagnosis of the ills of the practice of pathology. 
Never have our ideas regarding existing defects and desired improvements been 
so clear and so well oriented. The ills have always been there, but now we arc 
more literate and more articulate. Today we have media of expression in the form 
of democratic societies through which we may make ourselves heard and felt. 
We are now professionall.v quite healthy and should give more thought and 
energy to self-perpetuation. That young pathologists are not being produced in 
necessaiy quantities is somewhat a reflection on ourselves. This is not a .specialty 
which has neophytes beating on its doors. The recruitment of men and women 
into this specialty will require education and publicity in the field of profe.ssional 
and public relations. It will require missionary zeal and aggressiveness to convert 
imung prospects to take this better way of scientific life. Perhaps "by example” 
is the best way, being willing to lot the good deeds shine foi'th. What I .seriously 
have in mind is the tendency of many pathologists to work in semi-.seclusion, 
secrctlj^ and mysteriously, thereby preventing the potentially interested medical 
student or intern from obtaining a comprehensive understanding of the practice 
of patholog3\ 

Perhaps it has been quite inappropriate and unnece.ssary to interrupt the 
scientific program in this manner to discuss the state of our si)ecialty and our 
practice. However, brief introspection mingled with a justifiable ex))ression of 
pride in our accomplishments, even though not long remembered oi- deeply in- 
grained, may clarify our concepts and stimulate us to I’cnew our endeavors. 



THE INCIDENCE OF POSTTRANSFUSION SERUM HEPATITIS* 


JOHN J. IMcGRAW. JR., M.D., MAX M. STRUMIA, M.D., and 
ELIZABETH BURNS, R.N. 

From the Laboratory of Clinical Pathology of the Bryn Mawr Hospital and the John S. Sharpe 
Research Foundation of the Bryn Mawr Hospital, Bryn Maivr, Pennsylvania 

The purpose of this paper is to report the results of an investigation to de- 
termine the incidence of hepatitis in patients transfused with blood and/or 
plasma at the Bryn Mawr Hospital. Patients in the same general disease cate- 
gory, who were not transfused, were used as controls. 

Serum hepatitis, or homologous serum jaundice, transmitted by the injection 
of blood or blood products, is a disease which has recently assumed considerable 
importance. The disease is not new but was brought to the attention of the 
medical profession with considerable force in 1942 when many soldiers developed 
jaundice after thej’’ had been inoculated Avith certain lots of yellow fever Amccine.^ 
The A^accine contained human serum AAdiich AA'^as belieAmd to harbor the etiologic 
Aunis. The subject has been excellentlj'’ revicAA^ed by Neefe.® Veiy small amounts 
of serum may transmit the disease and it is pi'obable that a single donor may con- 
taminate a large pool of plasma or serum. The Aurus is resistant to heat at 56 C. for 
at least GO minutes and apparently is not destroj’^ed by ordinary concentrations 
of Merthiolate (Eli Lillj’^ and Co.) and certain other bacteriocidal agents. It is 
AA'ell preserA’’ed by diying and freezing but its stability in the liquid state at room 
temperature has not been Avell defined. Ultra-violet irradiation, properly con- 
trolled, destroys the Aurus AA-ithout significant alteration of the plasma proteins. 

The exact relationship of serum hepatitis to naturally acquired infectious 
hepatitis has not j'^et been established. Clinically the tAA^o diseases are much alike 
and pathologically they are almost identical. Immunologically there are certain 
differences® AA’hich are open to Amrious interpretations. The incubation period of 
naturally occurring infectious hepatitis is approximately 20 to 40 da5'-s. The 
incubation period of infectious hepatitis transmitted by injection of a patient’s 
serum to A’olunteers is usuallj'' short (less than 40 da5’^s), AA'hile the incubation 
period for serum hepatitis is usually 60 to 150 days. IMost studies haAm shoAA'n that 
an attack of one disease confers some immunity to that disease but not to the 
other. At least one study, hoAA’ever, suggests that there may be some cross-im- 
munity betAveen some strains.’’ 

SERUM HEPATITIS AT THE BRYN MAAVR HOSPITAL 

Bryn Mraat- is a hospital in a suburb AA'ith a relatiAmly stable population. Its 
lilood and plasma service is operated hy the Laboratoiy. IMost of the donors 
are obtained from the local population but some are temporary residents of 
nearby colleges. All donors are subjected to the usual brief medical history and 
physical examination. A history of jaundice AA'ithin tAA'o years is cause for rejec- 

* Received for i)ublication, June 27, 1919. 
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lion. The serums used for the serologic tests are screened and any which have a 
suspiciously yellow color are checked for bilinibin content. If the bilinibin level 
is over 1 mg. per 100 ml., the blood is discarded. 

Blood is drawn into acid-citratc-dextrosc solution and used for whole idood 
transfusion within 21 days. Blood not used within 21 days is converted to 
plasma. Approximatclj' .3,500 donors arc bled each year. From the blood obtained, 
approximately 1,500 units are used as whole blood and the remainder is converted 
to pooled plasma. The group and Bh-tj'pc of each blood is determined. The group 
O blood is titered to determine those which have a high content of anti-.\ or 
anti-B agglutinins. Group A, B, and jVB patients are given low-titer group-0 
blood routinelj\ When the supplj!- in the bank is low, group A patients may be 
given Group A blood during the regidar laboratory hours. Rh-negative patients 
receive Rh-negative blood. 

Pooled plasma is made from outdated group 0 bloods and from fresh group 
A, B and AB bloods. Each pool contains plasma from S to 12 donors. The great 
bulk of the plasma is stored in the frozen state and a small propoition is dried 
from the frozen state. No bacteriostatic or bacteriocidal agents are ridded to 
the plasma. 

In view of the fact that complete records were available, it was considered 
advisable to investigate the incidence of hepatitis in the recipients of blood and 
plasma. In addition to plasma preimrcd at the Bryn Mawr Hospital, a small 
amount of surplus Red Cross plasma also was used. Questionnaires were sent to 
all patients receiving blood or plasma during the past four years, asking whether 
they had had jaundice within six months of their last transfusion. IjCtters and 
questionnaires were sent to 1,523 patients who had been transfused, and 93(1 
satisfactory ro])lies wei'c received. 

In addition to the cases of jaundice uncovered by the questionnaires jaundice 
was reported by the attending jjhysician in 7 transfused patients; in most of 
these patients the jaundice was reported before the survey was inaugurated. 
These patients did not receive a questionnaire but are inchuled among tho.se 
giving a positive answer. Four of these 7 patients were listed with those having 
“probable hepatitis”. 

Jaundice in the control group. It Avas realized that it was not possible to as- 
semble a completely satisfactory group of controls. It is only fair to as.'^ume 
that, within a single hospital, the patients Avho receive transfusions are more ill 
than those who do not. However, a reasonabl.v satisfacloiy grouj) of controls 
was selected from those patients who were ho.spitalizod at the same time as the 
transfused group. They were selected from the listings in the hospital admission 
book. The number of controls selected for each month was t he same as the number 
of patients transfused in that month. Tlie ages, sex and grouping by hospital 
service Avere approximately the same. 

The same form letter and questionnaire mailed to the transfused grouj) Avere 
sent to rejAresentativc controls and the (ii-st 1000 satisfactory answers Avcrc u.scd. 

Interpretation of replies. The negatiA-e ansAA’crs Avere acccjAtcd Avithout further 
inA'cstigation. Letters Avith aflirmatiA-e answci's aati'C investigated as thoroughly 



TABLE I 

StJ.MMAiiY oi' Data in Patients Who Stated That Tiiea' Had Jaundice Within the Six-Month Peihod Aeteii Thansfusion 
(I n this analysis the study period is considered to start two weeks after transfusion and extend for six months) 
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as possible, the hospital records were reviewed, and contact was made with the 
attending physicians. 'WHienever this did not clarifj^ the situation sufficiently, 
further details were obtained directly from the patient. Only those patients 
who -^vei’e transfused, and who developed jaundice from two weeks to six months 
after the transfusion, were considered to have had jaundice Avhich started during 
the study period. For the controls, onlj*- those who developed jaundice Avithin 
six months after admission to the hospital Avere considered to haA^e deA'^eloped 
jaundice AA’ithin the stud}'^ period. 

Patients Avho developed jaundice Avithin the study period AA'^ere further studied 
in an attempt to decide AA’hether the jaundice AA^as attributable to hepatitis or to 
other causes. All patients AAffio deA’'eloped jaundice in the studj’’ period AA’^ere 
recognized as haAung “possible hepatitis” CA'^en though other associated lesions, 
such as common duct stones or carcinoma of the pancreas, seemed more likely 
to be the cause of the jaundice. As a result, the incidence of “possible hepatitis” 
in the transfused group is almost certainly higher than the incidence of true 
hepatitis. 

All patients AAdro dcA’^eloped jaundice in a six-month period starting tAvo AA’^eeks 
after transfusion and AA'hose signs and symptoms could not be definitely attributed 
to disease other than acute or subacute hepatitis AA'ere classified as “probable 
hepatitis”. The figures are possibl}'’ higher than the actual incidence of true 
hepatitis. A certain number of cases AAdiich AAmuld have been listed as “probable 
hepatitis” AA-ere moA'^cd back into the group of “possible hepatitis” when sub- 
sequent postmortem examination revealed such lesions as long-standing portal 
cirrhosis or silent common duct stone. The incidence of “possible hepatitis” 
and “probable hepatitis” in the control and transfused groups is listed in Table 2. 
The tmnsfused group of patients returned 30 affirmative ansAA^ers. Ten of these 
AA'ere eliminated because the jaundice aa'rs present prior to transfusion or deA'^eloped 
AA'ithin a feAv days. The remaining 20 (2.1 per cent) AA’^ere classified as haAung 
“possible hepatitis”. In 8 of these, the jaundice almost certainly AA^as not related 
to the transfusion. This left 12 patients (1.3 per cent) AAdio AA^ere classified as 
haAung “probable hepatitis” folloAAdng tranfusions of blood and/or plasma. 
The control group contained only 2 persons (0.2 per cent) AAoth “probable hepa- 
titis”. 

Blood vs. blood and/or ■plasma. Inasmuch as Biyn MaAAW Hospital pooled plasma 
contains plasma from 8 to 12 donors, it might be expected that the incidence of 
serum hepatitis Avould be greater from pooled plasma than from blood alone. 
The transfused group AA^as studied in an attempt to analj'-ze the findings on this 
basis. Of the 936 ansAA’ers received, 382 AA’ere from patients aa’Iio received blood 
alone, and 528 receiA'ed plasma alone or blood and plasma. The group of patients 
AA’ho received blood alone contained tAAm persons (0.5 per cent) AAfith “possible 
hejAatitis” and one (0.26 per cent) AA’ith “probable hepatitis” in the studj"- period. 
Among the group of persons aa’Iio received plasma alone or blood and plasma, 
IS persons (3.4 per cent) had “possible hepatitis” and 11 (2.1 per cent) “prob- 
able hepatitis” (Table 2). 

It might be anticipated that pooled plasma AA'ould be folloAA’ed by a higher in- 
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cidcncc of serum hepatitis tlian whole blood. If a pool contains plasma from 10 
donore there is 10 times the chance that it may be contaminated by the virus. In 
addition, it is possible that the pool maj' be divided into 10 units and that each 
unit may be given to a dilTerent patient. In actual practice, however, a single 
patient often receives the bulk of one pool. There are additional factors which 
probabl}’’ tend to increase the incidence of serum hepatitis in patients who receive 
transfusions of plasma. In our hospital, most patients who receive plasma are 
given several units over a period of time. This is tme to a far greater extent for 
plasma than it is for whole blood. The rate of multiple transfusions was deter- 
mined for the 93G patients studied in this survey; of 004 patients who received 
blood, onl}' 50 per cent received more than one unit of blood; of 512 patients who 
received plasma, almost 85 per cent were given more than one unit. 

Incidence of hepatitis per transfusion. In the paragraphs above, the incidence 
of hepatitis has been determined by comparing the number of cases of hepatitis 


TABLE 2 

IxcinENcK OF IIki’atitis Following VAnious Tiiansfc.sion Fluids 


TRAKSFUSIOK FLUID 

KCiinER or 

PATIENTS 

1 

NU«nr.R ,^^■D rr.» cr.sT with | 7'“" 

rossintr HTPATiTis j "/"i. 

None (controls) 

1000 

.382 

20 

2 {0.2'57) 1 2 ( 0 . 2 rr) 

2 (0.57c) 1 1 (0..37) 

11 jj, .3 .,c. ^ 4 (l.C7)tU,,. 

7 (2.5%)/^^ ; 7 (2.57) 1' " 

None None 

Whole blood onlv 

Whole blood and jilasma 

Plasma onlv 

Globiii onlv 



♦ 27 of these received surjilus Red Cross plasm.a in addition to Bryn Mawr plasma, 
t Plasma prepared at the Bryn Mawr Ilosiiital. 

t The plasma received by one of these patients w.as Red Cross surplus. 


with the number of transfused patients without regard for the number of tnins- 
fusions given. Thus our incidence of 1.3 per cent of hepatitis in 93(5 jiatients 
transfused with blood or plasma means that 1 out of 77 of these patients de- 
veloped hepatitis which was probably transmitted by the tranfusion. It docs not 
moan that 1 out of 77 transfusions resulted in hepatitis. Most of the patients 
received multiple units of blood and/or plasma and, consequently, the incidence 
of disease per transfusion is cori-cspondingly lower. 

In the period of four years covered by our survey, 4,139 blood transfusions 
and 8,25G plasma ti'ansfusions were given at this hospital. Thus we were alile to 
find only 12 cases of probable serum hepatitis during a period in which 12.39.') 
transfusions were administered. This is almost certainly a misleading figure al- 
though estimates derived in .such a manner have been presented in at least two 
reports, k more accurate estimate of the incidence of hepatitis according to the 
number of transfusions may be obtained by totaling the number of units of blood 
and plasma given to the 93G jiatients who aiLSwered our questionnaire. Taken 
as a group these patients received 3,723 units of lilood (509 cc. per unit) or 
plasma (250 cc. ])er unit). The 12 cases of hepatitis in this group give an incidence 
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of 12 per 3,723 or approximatch' 1 per 300 transfusions of blood and/or jdasma. 
One of the 12 patients received whole blood alone and another received Army 
surplus plasma distributed by the Red Cross. Tlie remaining 10 received Bryn 
Mawr plasma and the numlier of units of such plasma given to the group of 
patients studied totaled 2,351. Thus the incidence of hepatitis per unit of Br>-n 
Mawr plasma was 10 per 2,351 or approximately 1 per 235. 

Figure 1 shows the number of tran.sfusions of lilood and plasma given to the 
936 jiatients wlio answered the cpiestionnairc. The figuiTS arc broken down to 
indicate the number of patients who received multiple transfusions and the 
number of units given to llie.so persons. It is interesting to note that, out of 509 
patients who received plasma, 424 received more than one unit and the average 
amount of plasma given to each patient was over 4 units. By comparison, only 
302 of 604 patients received more than one unit of whole blood. The average 
amount of blood given to transfused patients was just over 2 units. 

InvcslUjalion of possible coniaminaiion of plasma pools. Although some authoi-s”’ 
have incriminated single pools as causing jaundice in many patients, in this study 
only two patients with “probable hepatitis” received blood from the same two 
pools. It was impo.ssible to deteimine which donors gave contaminated blood, in 
that some patients received blood from many pools. 

DISCUSSIOX 

It may bo argued that the control series was not adequate and that the pa- 
tients in the transfused groups wore more ill and, hence, more suscejitililo to 
naturally occurring infectious hepatitis or to hepatitis from any other cause. 
There is probablj' some merit to this argument and it is possible that some of the 
cases of hepatitis following transfusion were coincidental. There is no way of 
differentiating between serum hepatitis and naturally occurring hejiatitis except 
bj'’ transmission-experiments with human volunteers. The figures obtained from 
the present clinical survey cannot have the alxsolutc controls of a planned labora- 
toiy experiment. It is necessarj' to accept this limitation and to pass judgment 
accordingl 3 ^ It is our opinion that the difference in the incidence of hepatitis in 
the controls and in the transfused groups cannot be exjilained by the lowered 
resistance of the transfused patients to naturally occurring disease alone. There 
were no other cases of hepatitis in the patients’ families at the time and we believe 
that most of the cases labeled “probable hepatitis” in the transfused group were 
transmitted by transfusion. 

The fact that we have used the term “probable hepatitis” may .suggest that 
a certain number of the cases were not tnie hepatitis. This argument, too. has 
merit. Thus in each of Cases 15, 16, and 17, the attending jiliysician made a 
tentative diagnosis of serum hepatitis which was later proven to be erroneous 
by postmortem examination. Only in Case 30 were we able definitely to estab- 
lish the diagnosis of hepatitis histologically. It may be iiointcd out. that in our 
operation of the blood and plasma service at this hosjiital, we tended to criticize 

Fio. 1 . Cluirt.s indicatiiif: luimlior of tr.msfu.^ions civen to t'.IG i):itients who .•ui.swcrod the 
qucstionn.iiros. minilipr of ])cr.«oii.s wlio received multi])le transfusions and mindicr of 
units of l)lnnd and i)lasnia administered. 
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ourselves more severely than a less interested observer might. Thus in Cases 19 
and 20 there vas previous gallbladder disease but the recurrence of jaundice 
was attributed to “pi'obable hepatitis” because it fitted the clinical picture and 
occurred within the accepted incubation period. However, in Cases 21 to 30, 
inclusive, there is no doubt that the jaundice was due to hepatocellular disease. 
Unlike manj" other surveys of this t 3 '-pe we had close liaison with the attending 
phj'sicians and personal loiowledge of the historj^, physical findings and labora- 
toiy tests of most of the patients. It is our opinion that the cases listed as “prob- 
able hepatitis” are true examples of hepatitis. We used the adjective “probable” 
since we consider histologic examination to be essential for an absolute diagnosis. 

It is interesting to compare our findings with those reported in other surveys. 
Before we do this, it must be pointed out that there are many variable factors 
which limit the conclusions that may be drawn from such comparisons. In some 
instances the pools are verj'- much larger than others. In many surveys no 
attempt was made to establish a control series for comparison with the 
transfused groups. In almost all, there is no accurate estimate of the incidence of 
infectious hepatitis in the local area at the time the survey was made. This is 
almost certainlj’^ an important factor both from the standpoint of infected donors 
and from the standpoint of naturally occurring disease in the recipients. Since 
infectious hepatitis is not often reported to public health agencies, this informa- 
tion is not easilj’’ obtained. We believe that the low incidence of hepatitis in the 
nontransfused controls indicates that relatively few of the cases of hepatitis in the 
transfused group were naturally acquired. Finally, there are great variations in 
the methods used for calculating the incidence of hepatitis. Some of these vary so 
much that it is not valid to compare the results of different reports. For example, 
Spurling, Shone and Vaughan,*® and Brightman and Karns,® reported incidences 
of hepatitis of 7.3 per cent and 4.5 per cent, respectively, based upon the number 
of transfused patients without regard for the number of transfusions given; 
whereas Grossman and Saward,* and Scheinberg, Kinney and Janewaj''® deter- 
mined incidences of hepatitis of l.G per cent and 1.1 per cent, respectively, ac- 
cording to the number of plasma transfusions without regard for the number of 
patients transfused. Consequent!}'’, the figures of the former two groups of workers 
are not at all comparable to those of the latter two groups. Determination of the 
incidence of hepatitis based on the number of transfusions given in any period is 
certain to result in a lower incidence than figures based upon the number of pa- 
tients transfused because man}’’ patients receive multiple units of blood or plasma. 
In order to compare our results with those of other surve^'^s, the incidence of 
hepatitis at the Biyn i\Iawr Hospital was detennined both according to the 
number of transfusions and according to the number of patients transfused. 

Two and one-tenth (2.1) per cent of our patients who received plasma de- 
veloped hepatitis probablj’- as a result of the transfusions. This figure is compar- 
able to tho.se reported b}’’ Brightman and Karns (4.5 per cent) and by Spurling 
ct al. (7.3 per cent). Although it is not possible to account for all of the variables 
mentioned above, it is tempting to e.xplain the differences, at least in part, on 
the basis of the size of the plasma pools. Our pools were relativelj" small (8 to 12 
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donors). Tlie pools which showed a -i..5 jier cent incidence were from tlio .-Vrmy 
.surplus distributed by the American Red Cross and had a larger number of 
units (2.5 to .50). The British pools which gave a 7.3 per cent incidence of heiiatitis 
were still larger, having plasma from as many as SOO donors. The incidence of 
hepatitis, at least in these three surveys, increases with the increased siwj of the 
pools. 

Our incidence of hepatitis of O.-l per cent (1 ca.se per 235 plasma transfusions) 
may be compared with l.G per cent (8 in .501 transfu.sions) reported by Grossman 
and Saward and 1.1 per cent (1 per 8G) reported by Scheinberg rt al. Our figure 
which is considerably lower might be explained in part by the fact that, in the 
scries inve.stigated by Grossman and Saward, the pools were larger (average of 
50 donors). 7'lie survej' of Scheinberg cl al. was limited to a onc-.year period when 
the incidence of jaundice may possibly have been higher than was usual. 

As mentioned before, we do not believe that it is possible to draw definite con- 
clusions by comparing the results of different surveys. It seems sufficient to con- 
clude from the various sun’oj’s including our own, that hepatitis may be trans- 
mitted b}'- transfusion. Plepatitis is apparently a rare complication following 
transfusion of whole blood but its incidence is significantly increased by use of 
pooled plasma. Further, it .seems justified to conclude that the larger the pool of 
plasma, the greater the chance for transmission of hepatitis. 

If it is accepted that hepatitis is a definite complication, the question of pro- 
phylactic measures becomes of paramount importance. Obviously the first 
measure is to limit selection of donors to those who arc less likely to transmit the 
disease. We have arbitrarily decided to reject all donors who have had jaundice 
within two years. Consideration should also be given to methods of steriliziition 
of blood and/or plasma. Ultra-violet radiation, x-radiation and nitrogen mustard 
hold promise.'- Of these, carefull}’' controlled treatment by ultra-violet light, 
has been shown to sterilize plasma cfTcctively without significant damage- hut 
the nccessaiy apparatus is sufficiently complicated and expensive to make it 
impractical for small hospitals. Such ajiparatus approved by the National 
Institute of Health is manufactured by three different organizations.*^ 

The question whether to use pooled plasma or unpooled jilasma is one which 
deserves careful consideration, if the material is not sterilized. Pooling almost 
certainly increases the hazard and there is fairly general agreement, that large 
pools should be avoided. However, the .safety of unpooled plasma as compared to 
plasma fi’om .small pools is moi'c apparent than real. If a jjatienf needs pl.'isma, 
he usually needs at least two units of 2.50 cc. each, and often mt)rc. Cons<.'quently, 
the only advantage to the use of unpooled plasma may be nullified by what may 
be considered in vivo pooling as a re.sult of multiple ti-ansfusions. Furthcnnorc, 
the definite practical advantages of pooling must be considered. 'J'he fact that 
pooled plasma may be given without the necc.ssity of blood grouping and Rh 

* Sli.ar]) and Dolinic rompany, Glonoklcn. IVnnsylvania; Micliaol Itccso Itosrarcli iMtiin- 
dation, 2912 Ellis .Avenue, Cliicapo, Illinois; Mr. .John ,1. Dill, .')23 Terrace Court , Kalamazoo, 
Mieliipan (in cooperation with Dr. .1. T. Tripp, Micliipan Dei)arttnt‘nt of Health. Lnn.sinp. 
Michipan). 
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tj’ping, is an advantage not onlj’- to the laboratoiy but to the attending physicians 
and patients as well. The use of unpooled plasma necessitates a certain amount of 
delay prior to administration and, in cases of severe shock, this maj' be an impor- 
tant factor in the survival of the patient. It is our opinion that small pools are 
the best compromise. Whenever patients receive multiple transfusions, the 
plasma should be taken from the smallest number of pools possible. 

The use of plasma fractions, such as albumin, has been advocated in place of 
plasma for those patients in whom only the albumin fraction is needed. Even the 
cost of ultra-violet sterilization of plasma is far less than that of albumin frac- 
tionation and there seems to be little justification for this procedure except in 
research. If hepatitis ever becomes such a frequent complication of plasma trans- 
fusion that only sterilized plasma is used, it would seem much more feasible to 
develop regional centers for plasma production and sterilization rather than 
attempt fractionation. The immune bodies contained in the gamma globulin 
fraction of large pools of plasma seem to be of value in the prophylaxis of serum 
hepatitis when administered in sufficient quantit}" fairly early in the incubation 
period.” However, it is not practical to use this relativel}'’ scarce material for 
transfusion of every patient. There is no evidence that it is of value for treatment 
once the disease is established. 

Finallj’’, it may be well to point out that in almost all surve 3 ’’s in which an at- 
tempt has been made to estimate the incidence of hepatitis following plasma 
transfusion, the plasma that was used had been dried, frozen or at least refrig- 
erated during storage. Freezing and diying are excellent methods for preserving 
viruses. It is possible that storage of plasma in the liquid state at room tempera- 
ture might be harmful to the hepatitis virus and might even be a means of 
sterilization. 

It is our plan to continue to use pooled plasma. We will continue to limit the 
size of the pools and not use more than 8 to 12 donors per pool. We hope to 
institute measures for virus sterilization as soon as possible and to make a second 
survey of the incidence of posttransfusion serum hepatitis later. 

SUIMMARY 

] . A survey Avas made to determine the incidence of serum hepatitis following 
transfusions of blood and plasma over a four-year period beginning December 
1943. Questionnaires Avere sent to 1,300 control patients and 1,523 patients AAdio 
had been transfused AA'ith blood or plasma. Satisfactory responses AA'ere obtained 
from 1,000 controls and 936 transfused patients. 

2. Among the 1,000 controls there AA'ere Iaa'o patients (0.2 per cent) AA'ith “prob- 
able hepatitis”. 

3. .\mong the 936 transfused patients there AA'ere 20 (2.2 per cent) AA'ith “pos- 
sible hepatitis” and 12 (1.3 per cent) AA'ith “probable hepatitis”. Of 382 patients 
Avho I'eceiA'ed blood and no plasma, onlj' one (0.3 per cent) had “probable hepa- 
titis”. These patients receiA'ed a total of 3,723 transfusions of blood or plasma; an 
incidence of one case of “probable hepatitis” per 300 units of transfused blood or 
plasma. Of the 936 transfused patients, 528 receiA'ed a total of 2,351 units of 
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plasma, with or without whole blood. Ten of these 52S patients had “probable 
hepatitis”, an incidence of one case of hepatitis for everj’ 235 plasma tnmsfusions. 
4. The significance of our findings and those of other surveys is discussed. 
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THE COAGULATION MECHANISM 


With Specific Referexce to the Interpretation of Prothrombin Time 
AND A Consideration of the Prothrombin Consumption Time * 

ARMAND J. QUICK, M.D. 

From the Department of Bioehemistry, Marquette University Sehool of Mcdieine, 

Milwaukee, Wiseonsin 

Until recently the hemorrhagic diseases remained in the realm of medical ob- 
scurities chiefl}' because adequate and specific laboratoiy tests were lacking. 
It might be well to comment on the procedures which were available to studj’^ 
those diseases fifteen 5 ’’ears ago. The best known was the coagulation time which 
had nearly as many modifications as there were laboratories. Even toda}'^ the 
coagulation time done on the same blood maj'' vaiy from ten minutes to two 
hours, depending on the procedure used. It remains essentials a qualitative 
test which maj" often be normal, even though a serious defect in the coagulation 
mechanism actually exists. The coagulation time of recalcified oxalated plasma, 
sometimes referred to as Howell’s prothrombin time, did not gain much recogni- 
tion and contributed little to the understanding of the bleeding diseases. Three 
procedures, the bleeding time, clot retraction time and the tourniquet test were 
routinely carried out in most clinical laboratories, but thej'^ were most useful in 
confirming rather than in making the diagnosis of thrombocytopenic purpura. 
The onl}’’ clotting agents for which quantitative methods were available were 
calcium, fibrinogen and platelets; and since no bleeding tendency is ever caused 
by calcium deficiency and only rarely by a diminution of fibrinogen, only the 
platelet count found clinical application.' 

It is eas.y to understand the utter confusion that existed in the field of the 
bleeding diseases prior to 1934. Reputable investigators were questioning the 
very existence of prothrombin, and thromboplastin was a term even less well 
understood. In that year, in association with Bancroft and Stanlej'^-Brown, I 
developed a quantitative method for determining prothrombin. We found that 
this factor was diminished in many patients ivith obstructive jaundice. Two years 
later I showed by means of this method that the prothrombin was diminished in 
vitamin K deficienc}’- and in sweet clover disease. These were the first accurate 
quantitative studies and they clearly indicated that prothrombin had to be dras- 
tically reduced before a hemorrhagic tendenej’^ developed.' 

At the same time that ive developed this method for prothrombin, Smith, 
Warner, and Brinkhous reported in 1934 another quantitative procedure which 
required two steps and, therefore, has been designated as the two-stage proce- 
dure. They published the details of the method in 193G. In their hands it yielded 
important ro.sults, but owing to its intrinsic technical difficulties, it has not been 

* Road before the Section on Clinical Pathologj' of the Medical Society of New Jersey, 
April 25, 19-19. 

Received for publication, July 13, 1949. 
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widely used in clinical laboratories. However, I wish to jirc-scnt the laboratory 
approach to the hemorrhagic disea.sos on the ba.sis of our simple one-stjigc te.<t 
and its recent offspring, the prothrombin con.sumption test. 

To undenstand full}’’ the physiologic proce.s.s of blood coagulation and (he p.'Ut 
it plaj'^s in the hemostatic mechanism of the organism, it is advantageous to 
present it in the form of a simple diagram (Fig. 1) which incorporates the major 
known reactions.-' ^ 

Platelets on disintegrating liberate an enzyme which activates the inactive 
precursor thromboplastinogen to thromboplastin. The latter immediately inter- 
acts with the prothrombin complex to form thrombin, an enzyme, which 
promptly converts fibrinogen to fibrin and, even more important, acts upon the 
platelets to increase their speed of disintegration. This initiates an autoeatalytic 
or chain-reaction which is all important in hemostasis as will be di.«cu.s.«Dd subse- 



quently. Heretofore, the emphasis has been placed to a large extent on the forma- 
tion of fibrin, which can roughly be measured by the coagulation time, but it 
now becomes clear that the key-substance in hemostasis is thrombin. By measur- 
ing the amount formed in coagulation, the true hemostatic cfiicacy of iilood can 
be determined. 

The direct estimation of thrombin formation by the two-stage method i.s 
technically difficult. The one-stage method is ba.«ed on the simjile reaction: 

Thromboplastin -f- I’rothrombin Complex = Throml»in 

By using an cxce.ss of thrombo])lastin, the amount of thrombin formed is depen- 
dent directly on the concentration of prothrombin. A normal prothrombin time, 
therefore, is dependable evidence that the concentration of prothrombin is 
normal and that, therefore, the ijroduclion of thrombin will also be normal, jiro- 
vided the supply of thrombojdastin in the blood is aderivmte. The prothrombin 
time test, therefore, measures the prothrombin activity but furnishe.s no in- 
formation concerning the thromboplastin concentration in fht' plasma. To de- 
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termine the value of this agent, the prothrombin consumption test was devel- 
oped. The method consists in allowing blood to coagulate in a test tube and, after 
fixed periods of time, determining how much prothrombin remains in the serum. 
If the prothrombin consumption is normal, it indicates that both the platelets 
and the concentration of thromboplastinogen are normal. 

By means of these two tests the clotting power of blood can be quantitative^ 
appraised and, on this basis, the common hemorrhagic diseases can be logically 
classified into two principal classes, (1) the hj’-poprothrombinemias and (2) the 
thromboplastin deficiencies. 

THE HVPOPROTHROMBINEMIAS 

A prolonged prothrombin time indicates that the prothrombin activity of the 
blood is diminished. Recent studies have shown that bound calcium and three 
separate components constitute the prothrombin complex. While it ma}’' be of 
academic interest to argue which of these factors is the true classical prothrombin, 
it is of relativety minor clinical importance. It is far more practical to know that 
when the prothrombin time is prolonged to 20 seconds (which corresponds to a 
prothrombin activity of 25 per cent), irrespective of which component is re- 
sponsible, a hemorrhagic tendency develops, as has been shown both e.xperi- 
mentally and clinically. It should also be mentioned that only Component A re- 
quires vitamin K for its s 3 mthesis and, therefore, onty the acquired types, caused 
bj’ a deficiencj’’ of this factor, respond to vitamin-K therap 3 ^ 

The In’-poprothrombinemias can be classified as follows: 

I. Congenital.® Three types have been described 

II. Acquired 

A. Lack of vitamin K 

1. Dietaiy deficienc 3 ’’ 

a. Hemorrhagic disease of the newborn 

2. Sterilization of intestinal tract by sulfonamides or antibiotic drugs 

3. Faulty absorption 

a. Obstructive jaundice 

b. Biliaiy fistula 

c. Sprue 

B. Liver damage 

1. Atrophic cirrhosis 

2. Hepatitis 

C. To.xins 

1. Dicumarol 

2. Salic 3 dates 

3. Antibiotics 

The congenital t 3 'pes of h 3 "poprothrombinemia are exceedingty interesting, 
but clinicalh' of I’elativety little importance since they are rare. The 3 ’' may be 
confused with hemophilia, but the differential diagnosis is simple since the pro- 
thrombin time in hemophilia is usualty normal and onl 3 ’’ occasional^'’ slightl 3 ’’ pro- 
longed. Xone of the congenital t 3 "pes respond to vitamin K, but the prothrombin 
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can easily be elevated above the hemorrhagic level by plasma transfusion. One 
type is definitely hereditaiy and two persons both of whom have congenitall}’’ 
lowered prothrombin levels, should not inter-marry.-* 

Since vitamin K is abundantly present in all green vegetables and is 
sized by the intestinal bacteria, hypoprothrombinemia from dietary deficiencj^ 
is rare e.vcept during the first few days of life. The newborn infant usually has 
little stored reserve of vitamin K and, therefore, ma}'' develop a marked hypo- 
prothrombinemia for a few days after birth. The series which Grossman and I 
studied included several infants with prothrombin values as low as 5 per cent. 
These infants do not bleed spontaneously, but a slight injurj'’ may precipitate a 
fatal hemorrhage. A few tablets of vitamin K given to the mother during the 
last week of pregnancy is all that is needed to prevent this sinister threat to the 
newborn. 

Since it is probable that much of the required vitamin K is derived from in- 
testinal bacteria, care should be taken Avhen giving drugs, such as the sulfona- 
mides or antibiotics for sterilizing the intestinal tj-act, to be on the alert for the 
possible development of hypoprothrombinemia. It is always advisable, when 
treating a person for enteritis with antibacterial drugs, to administer vitamin K, 
preferably by the parenteral route. 

Faulty absorption of vitamin K because of lack of bile salts in the intestinal 
tract is responsible for the hemorrhagic condition that may develop in obstructive 
jaundice or in biliary fistula. Since the advent of vitamin K, cholemic bleeding 
seldom occurs. It is interesting to note that in sprue, folic acid, which specificall}’’ 
increases intestinal absorption, maj’' bring about a complete restoration of the 
prothrombin level of the blood. In atrophic cirrhosis the prothrombin level falls, 
but rarely enough to cause hemorrhage ; vitamin K has no effect. Usually the pro- 
thrombin concentration remains constant for long periods, especially when the 
condition is quiescent. In acute hepatitis, on the contrary, the prothrombin maj'’ 
drop precipitously to very low levels and again rise rapidly as the liver recovers. 
In acute yellow atrophy the bleeding tendency is undoubted!}" caused by the 
severe hypoprothrombinemia, although the reduction in fibrinogen may be a 
contributing factor. As in cirrhosis, vitamin K is completely ineffective. To what 
extent unrecognized liver damage, as in tuberculosis or metastatic malignancy 
of the liver, may be responsible for unexplainable hypoprothrombinemia, can 
onl}" be conjectured. 

The most common type of hypoprothrombinemia today is the one induced by 
Dicumarol, the exact action of which is still unknovTi. It is generally held that 
it interferes with the synthesis of prothrombin although some have postulated 
that it acts as an antivitamin, i.c., the organism utilizes it in place of vitamin K 
and, therefore, produces an inert product instead of active prothrombin. 

Since the problem of Dicumarol is far too involved to permit extensive discus- 
sion in this brief rerfiew, only a few important clinical facts can be mentioned. 
The therapeutic action of the drug depends solely on its ability to lower the pro- 
thrombin level of the blood, thereby reducing the potential quantity of thrombin 
that can be formed. The ideal level of prothrombin to be attained with Dicu- 
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marol is 20 per cent of normal. To determine the prothrombin accuratel}’’, I 
recommend that n\y method be carried out as I have described. The man}’- 
modifications tliat have been suggested haA’-e only made results confusing. 

Vitamin K is relatively ineffective in counteracting the hypoprothrombinemia 
of Dicumarol; therefore, when employed to elevate the prothrombin level, large 
doses must be employed and giA'en preferably by A’-ein. In general the recom- 
mended dose is 60 mg. of Hykinone (Abbott). E.xcessive lowering of prothrombin 
by Dicumarol can usually be prevented, if the initial dose does not exceed 300 
mg., and the subsequent dosages controlled by daily prothrombin-time deter- 
minations until the maintenance dose is accurately determined. It is probable 
that Dicumarol is stored in the body and, therefore, large doses may cause a 
hypoprothrombinemia for as long as tAA'o AA’eeks or until the stored material is 
exhausted. 

Thei’e are, no doubt, a considerable number of other drugs, such as the salicyl- 
ates, which ma}'- depress prothrombin actiAuty. Their action is erratic, for in the 
majority of patients, the prothrombin leA'-el is only slightly loAvered eA^en after 
continuous administration of large doses of sodium salicylate. In a small group 
of patients, however, eA'-en moderate doses may cause a hypoprothrombinemia 
sufficiently scA’ere to cause bleeding. Whether the action of the salicylates is the 
same as that of Dicumarol remains a moot question. Recently, it has been re- 
ported that penicillin may cause a marked hypoprothrombinemia. It is not known 
Avhether it acts directly on the synthesis of prothrombin or Avhether it depresses 
the growth of the intestinal bacteria, thereby curtailing the aA’-ailable supply of 
vitamin K. 


HA'POTHROMBOPLASTINEMIA 

Thromboplastin is as essential for the formation of thrombin as is prothrom- 
bin. By means of the prothrombin consumption test, the amount of aA'-ailable 
thromboplastin can be determined.- This test depends on ascertaining hoAV much 
prothrombin remains after coagulation has been completed. Normally, enough 
thromboplastin is aA^ailable to conAmrt 85 per cent or more of the prothrombin. 
If the prothrombin consumption is incomplete, the cause is almost always a lack 
of thromboplastin Avhich in turn is brought about either by a diminution of 
platelets, or by a deficiency of thromboplastinogen as in hemophilia. There is 
one exception observed thus far, namely, the appearance of an inhibitor of the 
platelet enzyme causing a hemophilia-like disease. The hypothromboplastinemias 
can be classified tentatiA^ely as folloAvs: 

Hypothromboplastinemias 

A. Platelet factor dysfunction 

1 . Thrombocytopenia 

2. QualitatiA'e platelet defect (cAudence still uncertain) 

3. Platelet enzyme inhibitor (hemophilia-like disease) 

B. Hypothromboplastinogenemia 

1 . Hereditaiy hemophilia 

2. Acquired (cA'idence still lacking) 
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In the practical application of the prothrombin consumption test, it was found 
that the original technic of allonung blood to stand for one hour after coagulation 
lacked sensitivity and did not always yield consistant results. Because of our 
recent finding that fibrin acts as a powerful adsorbant of nascent thrombin and 
prevents the initiation of the chain-reaction, the following technic was evolved. 

The dr.awn blood is distributed in 2 ml. portions to 4 pyre.K test tubes (100 x 13 mm.). 
These are placed in a water bath at 37 C. At the end of 25 minutes, the first tube is centri- 
fuged in an International Clinical centrifuge for exactly one minute and an additional one- 
half minute is required to stop the centrifuge. The prothrombin of the serum is determined 
immediately and again in 15, 30 and 45 minutes. At the end of 40 minutes, the second tube 


TABLE 1 

Phothbosibin Consumption Time of Normal, Hemophilic and 
Thrombocytopenic Blood 


TYPE OF SUBJECT 

TUBE 

MINUTES AFTER FORMATION OF SOLID CLOT 

15 

30 

1 

45 

60 

Prothrombin Consumption Time in Seconds 

Normal 

1 

8* 

26 

33 

32 


2 


12* 

28 

34 


3 



14* 

28 


4 




15* 

Hemophilic 

' 1 

9* 

9 

9 

9 


2 


81 * 

9 

9 


i 3 



9* 

9 


: 4 




9* 

Thrombocytopenic 

1 

8* 

9 

9i 

105- 


2 


9* 

10 

12 





8* 

10 


1 4 



! 

1 

S* 


* Immediately after centrifugation. 


is centrifuged for one minute and the prothrombin of the serum determined as soon as the 
tube is removed from the centrifuge and again in 15 and 30 minutes. Likewise, tubes 3 and 
4 are centrifuged at 60 and 70 minutes, respectively. 

The results obtained from normal, hemophilic and thromboctyopenic bloods 
are summarized in Table 1. 

It will be observed that the prothromliin time of serum immediately after 
centrifugation is very short, usually less than 10 seconds, but in normal serum 
it quickly increases, thus showing a rapid diminution of prothrombin. In hemo- 
philic serum no such increase in the prothrombin time of serum occui’s since 
thromboplastinogen is lacking. Likewise in thrombocytopenia, very little pro- 
thrombin is consumed and, therefore, the prothrombin time of serum does not 
increase rapidty on standing. It should be recognized that the prothrombin time 
of serum is uncorrected; the thrombin present at the time that the test is per- 
formed has an additive effect, thus causing the prothrombin time to be shorter 
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than llie time required the prothrombin alone. There is a direct relationship 
I)et\veen the .speed of prothrombin consumption and the number of platelets. 

It is obvious from the data presented that the prothrombin consumption test 
offers the clinical laboratoiy an important new diagnostic procedure. It is valu- 
able in the diagnosis of hemophilia. Often the clotting time, owing to technical 
errors, is normal especiall}’’ in young children from whom it is difficult to obtain 
blood without a little admi.xture of tissue juice. The test promises to become par- 
ticularly useful in the evaluation of the therapeutic effect of various agents in 
hemophilia. In the past too much credence has unjustifiabl}’’ been given to changes 
in the coagulation time as a measure of therapeutic response. In thrombocyto- 
penic purpura, the prothrombin consumption test can complement and perhaps 
at times even replace the platelet count. Since the test is still new and, therefore, 
has not been applied wide^q its potentialities remain unpredictable but maj'' per- 
haps be far-reaching. 


SUMMARY 

On the basis that thrombin formation is the ke}’’ factor in hemostasis, two tests, 
the prothrombin time and the prothrombin consumption time, have been de- 
veloped to supply the means for diagnosing and classifying the common hem- 
orrhagic diseases resulting from coagulation defects. The prothrombin time 
measures dysfunctions of the prothrombin complex, while the prothrombin con- 
sumption test determines the amount of thromboplastin available in the blood. 
The principal diseases in which a lack of thromboplastin occurs are thrombo- 
cytopenia and hemophilia. 

THE PROTHROMBIN CONSUMPTION TEST 
Princijilc 

Blood is allowed to coagulate understandardized conditions. The prothrombin remaining 
in the serum is determined by a teclinic similar to the original prothrombin method, e.xcept 
that fibrinogen is supplied in the form of deprothrombinized plasma. 

Reagents 

Thesame reagents as in the original prothrombin time method areempIo 5 md. (1) calcium 
chloride 0.02 M, (2) thromboplastin (acetone-delp’drated rabbit brain): 0.2 Gm. is incu- 
bated with 5 ml. normal saline at 50 C. for 20 minutes, (3) deprothrombinized plasma: 9 
volumes of freshly drawn human blood arcmi.xcd with one volume of 0.1 M sodium oxalate. 
The plasma is obtained 1 ) 3 " centrifugation. The prothrombin is removed 1 ) 3 ' means of tri- 
calcium phosphate. This is accomplished as follows: A measured volume of an O.OOS M sus- 
pension of tricalcium phosphate (1 ml. for ever 3 ' ml. of oxalated plasma to bo treated) is 
transferred to a test tube. B 3 ’ centrifuging, the gelatinous calcium phosphate is packed and 
the surplus water poured off. The required volume of f resh oxalated human plasma is added, 
mixed with the adsorbent and repeated^' stirred with a small glass rod for 5 minutes at 
room temperature. The calcium phosphate is removed 1 ) 3 ’ centrifugation, and the clear 
adsorbed plasma poured into a clean test tube. Uccentb’, it has been found that rabbit 
plasma bccau.se of its high content of labile factor is a more satisfactor 3 ' reagent than 
human ])lasma. To deprothrombinize, 2.5 ml. of 0.005 M tricalcium phosphate is required 
for 1 ml. of rabbit plasma. 
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The Prothrombin Consumption Time Test 

Determination of prothrombin time of serum. The deprothrombinized plasma (0.1 ml.) is 
mixed with 0.1 ml. thromboplastin and 0.1 ml. of 0.02 M calcium chloride. Into this mixture 

0.1 ml. of the serum is blown by means of a serologic pipet and the time required for a clot 
to form accurately determined. 

Technique of prothrombin consumption test. Blood obtained by venipuncture is distrib- 
uted in 2 ml. portions to 4 test tubes (100 X 13 mm.). These are placed in a water bath at 
37 C. The time required to form a solid clot is noted and 15 minutes later the tube is put in 
an International Clinical centrifuge and spun at full speed for one minute. After an addi- 
tional one-half minute required to stop the centrifuge, the prothrombin time is immediately 
determined and again for three consecutive 15-minute periods. Thirty minutes after coag- 
ulation, the second tube is centrifuged and the prothrombin time of the serum determined 
immediatelj' and for two additional 15-minute periods. At the end of 45 minutes, following 
coagulation the third tube is taken out of the w.ater bath, centrifuged and the prothrombin 
determined immediatelj' and in 15 minutes. At 60 minutes after centrifugation, the pro- 
thrombin time is determined in the fourth tube. The third tube may be omitted. 

Directions for preparing tricalciinn phosphate. 15S Gm. of trisodium phosphate are dis- 
solved in 1000 ml. of distilled water. Separateh', 66.6 Gm. of anhydrous calcium chloride 
are dissolved in 1000 ml. of distilled water. The calcium chloride solution is poured into the 
trisodium phosphate with thorough stirring. The pH is adjusted to 7. The precipitated tri- 
calcium phosphate is washed repeatedly by decantation until the sodium chloride is re- 
moved. The volume is brought to 1 1. thus making a 0.2 M suspension. From this stock a 
0.005 M solution is prepared by mixing 2.5 ml. with 97.5 ml. of distilled water. 
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EFFECT OF ULTRAFILTRATION AND CARBON DIOXIDE ON 
ANTITHROMBIN ACTIVITY OF FRESH AND 
STORED HUMAN PLASMA* 

IMARIO STEFANINI, jM.D.f 

From the Deparlmcnl of Biochemistry, Marquette University School of ]\[edieine, 

Mi I wa ukee, 1 Vi scon sin 

In a previous communication," it was shown that the antithrombin titer of 
human plasma rises during storage. This effect is directly related to the degree 
of dccalcification, since it is pronounced when plasma is decalcified with well 
purified Amberlite IR-100, 0.01 M sodium oxalate, or 0.02 M sodium citrate, 
aiul le.^s evident when calcium is onl}’’ partiallj'’ remo^'^ed bj'' treatment with in- 
completely purified Amberlite or 0.01 M sodium citrate.*- Subsequentl.y, an 
effort was made to find a technic capable of limiting or altogether preventing the 
rise of antithrombin activit}'’ of plasma during storage. 

Chak and Giri- have presented evidence that passage of carbon dioxide and 
ulti-afiltration restore the decreased prothrombin activit}'' of human plasma that 
has been held for periods up to one week. Their results suggested the study of 
the effect of similar procedures on the antithrombin activitj’’ of fresh and stored 
human plasma. Ultrafiltration, adsorption of plasma with calcium phosphate 
(Ca 3 (P 04 ) 2 ] gel and treatment with various gases (CO 2 , O 2 and N 2 ) were inves- 
tigated. 

MATEHIALS AND METHODS 

1. Oxalatcd or citrated blood was obtained by mixing 9 volumes of venous 
blood with 1 volume of 0.1 M sodium oxalate or 0.1 or 0.2 M sodium citrate; 
and “Amberlite blood”, by passing 10 ml. of venous blood through a column of 
3 Gm. of the resin Amberlite IR-100 in the sodium cycle, as outlined in a pre- 
vious communication."’ Plasmas were obtained by centrifuging the blood at 
2000 r.p.m. for 5 minutes. 

2. Phnsmas were transferred to unstoppered Pjo-ex tubes (130 x 10 mm.) and 
refrigeraled at constant temperature of 4 C. 

3. The plasma was passed through a sterilized, diy Seitz ultrafilter, under 
negative prc.ssure. 

4. CO 2 , O 2 and N 2 from an ordinaiy gas machine were passed through the 
plasma for 3 minutes, according to the technic described by Quick.^ 

. 0 . For adsorption of plasma, 0.008 M of Ca 3 (P 04)2 gel Avas used. The technics 
for the preparation of the gel and for the adsorption of plasma haA'^e been pre- 
viously described." 

0. The prothi-ombin time Avas determined AA'ith the one-stage method of Quick.® 

7. 4'he concentration of the labile factor AA'as determined A\dth the one-stage 
jAroccdure of Quick and Stefanini.® 

* Received for pul)Iication, .July 2G, 1919. 

t Pre.sent :uldre.«:.s, .lo.soph H. Pratt Diagnostic IIo.spital, Boston 11, Massachusetts. 
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8. The antithrombin activity of plasma was determined by the “inculiation 
method”, recommended by the author," as follows: Full-strength thrombin was 
used, obtained from fresh oxalated human plasma, according to the method of 
Quickd One-tenth ml. of the preparation (which may be kept in the frozen state 
for at least one month without any appreciable loss of potency) clotted 0.2 ml. 
of fresh normal oxalated human plasma (source of fibrinogen) in three seconds. 
Equal volumes of full-strength thrombin and plasma under investigation were 
incubated in a water bath at 37 C. The clot formed was remoi’ed bj"^ wrapping 
it about a glass rod coated with collodion. At regular one-minute intein-als for 
five minutes, 0.1 ml. of the mixture was added to 0.2 ml. of fresh oxalated human 
plasma and the, clotting time recorded. The values obtained for normal oxalated. 


TABLE 1 

Antithhombin Activity of Variously Decalcified and Native Fresh Human Plasma* 
(Average results of several experiments) 



1 TIME OF INCUBATION OF THE THROMBIN-PLASMA 

1 


MIXTURE, SfINUTES 



1 

2 

1 ^ 

^ i 

5 

! 

Clotting Time, Seconds 

Plasma, native 

8 

9 

12 

16.5 

22.5 

Oxalated (sodium oxalate 0.01 M) 

14 

21 

62 

457 

CC 

Citrated (sodium citrate 0.02 M) 

15 

27.5 

78 

571 j 

CO 

Citrated (sodium citrate 0.01 M) 

12.5 

14 

16 ! 

1 21.5 ! 

28. 5 

Treated with fully active Amberlite 

13 

! 

52 1 

-P 

CO 

CO 



* Equal volumes of full strength human thrombin and plasma under investigation 
were incubated in water bath at 37 C. The clot formed was immediately removed by 
wrapping it about a glass rod coated with collodion. At one-minute intervals for five 
minutes, 0.1 ml. of the mixture was added to 0.2 ml. oi normal fresh oxalated human 
plasma and the clotting time recorded. 

citrated and Amberlite plasma are shovm in Table 1 . This teclinic has a greater 
sensitivity than the direct method under the experimental conditions described. 
Errors caused by possible changes in reactivitj'’ of fibrinogen during storage are 
not likelj’' to occur since fibrinogen obtained from human plasma stored for 30 
days is still acted upon normally by thrombin." 

RESULTS 

(a) Effect of different procedures on the antithrombin titer of fresh, rarioushj 
decalcified human plasma. Passage of No or adsorption by 0.008 iS'I Ca 3 (P 04 )o gel 
did not cause an}'^ change in the antithrombin titer of fresli plasma. The latter 
result confirms earlier findings of Astrup and Darling.* Instead, the antithrombin 
acliAoty was evidentlj" reduced by ultrafiltration and passage of COo and 0;. The 
effect was less marked in the more completely decalcified plasmas, which orig- 
inally presented higher antithrombin titer. The results obtained are summarized 
in Table 2. On the contrary, the prothrombin time of plasma was only minimally 
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afl'cctcd by ultrafiltration or passage of CO2, but variably dola5^cd by treatment 
Avitli Oi. This last effect was due to a partial destruction of the labile factor, as 
was indicated by the direct determination of this component. The absolute con- 


TABLE 2 

Effcct of Different Procedures on the Antithrombin Titer of Fresh, Variously 

Decalcified Human Plasma* 



TIME or IN'CtTBATION OF THE THROMBIN-PLASMA 


MIXTURE, MINUTES 


1 

2 

5 

1 

Clotting Time, Seconds 

0.01 M oxal.ilcd plasma 

14 

21 

62 

Ultrafiltered 

8.5 

11 

19 

Treated with CO 2 

11 

15 

24 

Treated with 0; 

12.5 

19 

42 

Treated with N; 

14 

20.5 

64 

.Vdsorbed with CajfPOili gel 

15.5 

22 

68 

0.02 M eit rated plasma j 

15 

27.5 

76 

Ultrafiltered 

10.5 

17 

26 

Treated with CO 2 

12 

22 

39 

Treated with O 2 

14 

27 

51 

Treated with Nj 

10 

29 

78 

Adsorlied with Ca 3 (P 04 )s gel 

IS 

35 

97 

Ambcrlite plasma 

13.5 

17 

52.5 

Ultrafiltered 

S 

10.5 

18 

Treated with CO: 

10 

14.5 

22 

Treated with 0: 

12 

17 

38 

Treated with N- 

14 

19 

57 

Adsorbed with CajfPOi): gel 

15 

24 

05 

0.01 M citrated plasma 

12.5 

14 

16.5 

Ultrafiltered 

5.5 

7 

9.5 

Treated with CO: 

6.5 

8.5 

11 

Treated with 0: 

10 

14 

18 

Treated with N: 

12 

14.5 

21 

Adsorbed with CajfPOj): gel 

13 

16 

24 


* Equal volumes of full strength human thrombin and plasma under investigation 
were incubated in water bath at 37 C. The clot formed was immediatelj’’ removed by 
wrapijing it about a glass rod coated with collodion. At one-minute intervals for three 
minutes, 0.1 ml. of the mixture was added to 0,2 ml. of normal fresh oxalated human 
plasma and the clotting time recorded. 

cent rat ion of prothrombin, as determined bj'' the method recently introduced bj’’ 
Quick and Stefanini,'^ was not reduced by any of the procedures mentioned. 

E.xpci-iments were also conducted to determine whether treatment with CO2 
or ultrafiltration of fresh plasma could effectively prevent the rise of antithrom- 
bin titer occurring during storage. The results are presented in Table 3 . Appar- 
ently O2, X2 and adsorption with Ca3(PO.i)2 gel did not affect the increase of 
autithromliin activity during storage. This was, on the other hand, limited ])y 
treating fre.sh plasma with ultrafiltration or CO2. Ultrafiltration showed a sti'onger 
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limiting effect on the rise of antithrombin activity of stored plasma than CO 2 . 
If, however, plasmas were stored in an atmosphere of CO 2 , the rise in antithrom- 
bin titer was comparable to that observed in the ultrafiltered sample. With the 
same procedure, the loss of labile factor during storage was strikingly reduced. 
A sample of oxalated human plasma stored in an atmosphere of CO 2 was found 
to contain 20 per cent of the original concentration in labile factor after si.\ 
months. 


TABLE 3 

Effect of Ultrafiltration and Treatment with CO2 of Fresh Hum.\n Plasm.\ on the 
Rise of Antithrombin Activity during Storage* 

Plasmas stored for 5 days 



TlifE OF INCUBATION OF THE PLASilA-THROilBlN 


MIXTURE, MINUTES 


I 

2 

3 


Clotting Time, Seconds 

0.01 M oxalated plasma 

19 

39 

92 

Ultrafiltered 

12.5 

25 

56 

Treated with COj, in stoppered container 

14 

28 

64 

Treated with CO3, in opened container 

16 

34 

80 

0.02 M citrated plasma 

20 

42 

103 

Ultrafiltered 

14 

29 

72 

Treated with COo, in stoppered container 

15.5 

32 

78 

Treated with CO2, in opened container 

16.5 

36 

89 

Amberlite plasma 

18 

35 

78 

Ultrafiltered 

11 

22 

50 

Treated with CO2, in stoppered container 

12.5 

24 

5S 

Treated with CO2, in opened container 

13.5 

27 

68 

0.01 M citrated plasma 

13.5 

15.5 

17.5 

Ultrafiltered 

6.5 

8 

11 

Treated with COo, in stoppered container 

7 

10.5 


Treated with COo, in opened container 

8 

10.5 

1 13 


* Equal volumes of full strength human thrombin and plasma under investigation 
were incubated in water bath at 37 C. The clot formed was immediately removed by 
wrapping it about a glass rod coated with collodion. At one-minute intervals for three 
minutes, 0.1 ml. of the mixture was added to 0.2 ml. of normal fresh oxalated plasma 
and the clotting time recorded. 

(b) The effect of different 'procedures on the antilhromhin titer of stored, variously- 
decalcified plasma. Plasmas decalcified by addition of 1/10 volume of 0.1 ]\1 
sodium oxalate, 0.1 or 0.2 M sodium citrate or by passage through Amberlite 
were stored for ten days at 4 C. After centrifugation for five minutes at 2000 
r.p.m. to eliminate the fine floccules formed under these conditions, the plasmas 
were treated with ultrafiltration, adsorption with CasCPOi)" gel or various gases. 
Some of the residts are summarized in Table 4. Ultrafiltration and, to a lesser 
extent, passage of CO 2 evidenti}’- reduced the antithrombin titer of stored plasma. 
Passage of O 2 had onl}" a minimal effect while passage of No and adsorption by 
Ca3(P04)2 gel were practicallj^ ineffective. When the plasmas so treated were 
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stored again, the antithrombin titer also rose again, but at a slower rate than in 
control plasmas. The different treatments did not affect the concentration of 
labile factor or the prothrombin time of the stored plasmas. 

TABLE 4 


ErFrx'T OF Different Procedures on the Antithro.mbin Titer of Variously 
Decalcified Human Plasmas, Stored for Ten Days .\t 4 G.* 



TIME or IXXDDATION OF THE TnROMBIN-PLASMA 


MIXTURE, MINUTES 


I 

2 

3 


Clotting Time, Seconds 

0.01 M oxalated plasma 

26 

52 

125 

Ultra filtered 

12.5 

26 

59 

Treated with CO; 

16.5 

39 

88 

0.02 M citrated plasma 

29 

57 

154 

Ultra filtered 

14 

32 

75 

Treated with CO; 

17.5 

38 

94 

Amborlitc plasma 

24 

46 

112 

Ultra filtered 

11 

22 

48 

Treated with CO; 

14 

29 

62 

0.01 M citrated jilasma 

14.5 

17 

19 

Ultrafilterod 

7.5 

9.5 

12.5 

Treated with CO; 

8 

10.5 

14 


* Equiil volumes of full strength human thrombin and plasma under investigation 
wore incubated in water bath at 37 C. The clot formed was immediately removed by 
wra])i)ing it about a glass rod coated with collodion. At one-minute intervals for three 
minutes, 0.1 ml. of the mixture was added to 0.2 ml. of normal fresh oxalated human 
plasma and the clotting time recorded. 


TABLE 5 

Effect of Ultrafiltration and COi- on the Antithro.mbin Activity of Bank Blood 

Stored for Twenty Days* 



TIME OF INCUBATION OF TnE THROMBIN-FLAS-MA MIXTURE, MINUTES 

1 

2 

3 

4 

5 

Clotting Time, Seconds 

Stored plasma 1 

1 13 

[ 15.5 



34 

Ultrafiltcred 

6 

1 7.5 



IS 

Treated with CO; 

8 

* 11 

■n 


24 


* Equal volumes of full strength human thrombin and plasma under investigation 
were incubated in water bath at 37 C. The clot formed was immediately removed bj' 
wraijping it about a glass rod coated with collodion. At one-minute intervals for five 
minutes. 0.1 ml. of the mixture was added to 0.2 ml. of normal fresh oxalated human 
plasma and the clotting time recorded. 

(c) The effect of riltrafiUration and CO 2 on (he properties of bank blood. Ten 
.samples of iilood stored for transfusion were obtained from the Junior League 
Blood Center of ^Milwaukee through the courtesj" of Dr. Tibor Greenwalt, Medi- 
cal Director. Ihe blood had been collected in sterile vacuum containers (Baxter 
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Laboratories, Morton Grove, 111.), using as anticoagulant and preservative a 
citrate-dextrose solution* in the proportion of 120 ml. of the solution for 380 ml. 
of blood, and stored at 4 C. for 20 daj-s. The blood was then centrifuged twice 
at 2000 r.p.m. for ten minutes. The plasma obtained appeai'ed in a good state of 
conservation. Both fibrinogen level and concentration of prothrombin were found 
to be normal; the prothrombin time, however, was found to be delayed from a 
normal value of 12 to between 25 and 34 seconds, owing to the decreased con- 
centration of the labile factor (from 25 to 15 per cent of the original normal 
level). Under these conditions of collection and storage, the rise of antithrombin 
titer was limited. INIoreover, as shown by the results presented in Table 5, it was 
drasticalty reduced by ultrafiltration and, to a lesser extent, by passage of CO<, 
while the concentration of labile factor and of prothrombin remained unmodi- 
fied. 

DISCUSSION 

The previously reported finding that the antithrombin activity of plasma 
increases during storage in direct relationship with the grade of decalcification 
has been confirmed. The elevation of antithrombin titer becomes evident only 
after the fifth day of storage, so that the phenomenon has no bearing on the 
determination of the prothrombin time as obtained with the one-stage® or the 
two-stage technic.*^' i® 

The finding that ultrafiltration and passage of CO 2 will decrease the anti- 
thrombin titer of stored plasma and partlj’’ prevent its rise during storage might 
prove to be a useful tool in the studj'’ of the significance and properties of natural 
antithrombin. Unfortunately, an e.xplanation of the mechanism b}' which this 
effect is achieved cannot be suggested at present. Particularlj" difficult to ex- 
plain is the obsen'-ation that the rise of antithrombin actii'ity during storage is 
much less pronounced in plasmas ultrafiltered or treated with CO> than in un- 
treated control samples. The observation would suggest that the two procedures 
partiallj’’ destro 5 ’’ not only actual antithrombin but also a precursor from which 
more antithrombin is formed during storage. 

The finding that an increase of antithrombin activitj' occurs in blood and 
plasma collected in the usual citrate-dextrose solution and stored for transfusion 
pui’poses has some practical significance. Of course, the effect is moderate, as 
would be e.xpected since the concentration of sodium citrate in bank blood is 
approximate^ 0.01 M. Moreover, the elevated antithrombin titer can be re- 
duced to practically a normal lei^el by ultrafiltration or treatment with CO 2 of 
the plasma. 

The question arises whether the moderately increase in antithrombin activity 
of blood after prolonged storage has anj’- practical significance. It appears that 
if the blood or plasma are used within the firet seven to ten days of storage, the 
increase of antithrombin activity is obviously not great enough to limit the 
therapeutic effect of the transfusion. If, however, the blood has been stored for 
longer than two weeks, the increased antithrombin titer might be of some im- 

* 100 ml. of the solution contain: dextrose, 2.45 Gm.; sodium citrate, 1.37 Gm.; citric 
acid, 0.5 Gm.; distilled water, to volume. 
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portance. Transfusion of such blood maj’’ cause a temporaiy and limited rise in 
the plasmatic antithrombin of the recipient, as Ave haA^e obsei’Amd in preliminaiy 
experiments to be reported later. Further Avork is in progress for better eA^alua- 
fion of this effect AA'hich could assume clinical significance AAdien blood is gwen 
to patients receiA’ing heparin or a circulating anticoagulant. In these conditions, 
it might be adAusable to ultrafilter the blood or plasma or treat them AA'ith CO2, 
preliminaiy to transfusion. 

SUMMARY 

1 . The antithrombin actiAdt3'- of plasma rises during storage in direct relation- 
ship Avith its degree of decalcification. The phenomenon is eAudent onl}^ after the 
plasma has been stored from fiAm to ten da3'^s. 

2. Ultrafiltration and treatment AA'ith carbon dioxide reduce the antithrombin 
titer of both fresh and stored plasma. Treatment AA'ith ox 3 '’gen has a similar, but 
limited, action; treatment Avith nitrogen or adsorption of plasma Avith calcium 
phosphate gel does not produce an 3 '- significant effect. If plasma is first treated 
AA’ith ultrafiltration or CO2 and then stored, the increase of its antithrombin 
actiA'it}' is less pronounced than in an untreated sample. 

3. Blood collected in citrate-de.xtrose solution for transfusion purposes shoAvs 
a limited rise of antithrombin actiA'it3' during storage, AA'hich can be reduced to 
almost normal A'alues b 3 '’ ultrafiltration or passage of CO2. When this blood is 
transfused after a period of storage longer than tAA'o AA'eeks, the plasmatic anti- 
thrombin-titer of the recipient is slightl 3 '’ and temporaril 3 '- raised. This effect ma}'’ 
present clinical significance onl3'- in patients receiA'ing heparin or haAdng a circu- 
lating anticoagulant. In these clinical conditions preliminaiy ultrafiltration or 
treatment AA'ith CO2 of the blood or plasma to be transfused might be adA'isable. 

4. Ultrafiltration and CO2 do not affect the absolute concentration of pro- 
thrombin or of the labile factor in stored plasma. Treatment AA'ith O2, !)>' inac- 
tiA'ating A'ariable amount of the labile factor, aa’IH cause prolongation of the pro- 
thrombin time. 
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A SURVEY OF THE ACCURACY OF Rh ANTIBODY 
TITRATIONS IN SEVERAL HOSPITAL 
LABORATORIES* 

ROGER W. MARSTERS, Ph.D. 

From the Malernitij Rh Laboralory of the Universily Hospitals of Cleveland, Cleveland, Ohio 

Da\-idsohn and Stern- have stated that tests for Rh antibodies occupy a 
unique position because of their complete specificity and high sensiti^dty. The 
achievement of a high level of reliability, however, is more difficult than is gen- 
erally appreciated, inasmuch as tests for Rh antibodies are delicate and quite 
subject to gross error. We ha-\"e had the opportunity to follow the blood anti-Rli 
concentration of many immunized women through several pregnancies, and of 
hyperimmunized experimental subjects for a number of months. Some of the 
titer changes, which we formerly considered as significant, we know now were 
caused solel}'’ b}'’ ^"ariation of method. Some modifications haAm been introduced 
into the original technic in our attempts to increase the accuracy of the method. 
We haA'e spent considerable time rechecking specimens giAung equiAmcal results 
or an end point significantly different from that previous^ found. Recentlj’- Ave 
haA’e adopted some of the National Institute of Health technics for blood-group 
antibody titrations. It is important to standardize the entire technic and to use 
standard Rh-positiA^e red cells of knoAvn agglutinability. These standard cells 
should be titered occasionally against knoAATi serums, and are most reliable Avhen 
the blood is freshty draAvn from the donor. It is essential that one technician have 
the responsibility for running all the titers and that she be adequately'' super- 
A'ised and checked to insure reliable results. 

Our technic for this determination is based upon that first suggested by Abel- 
son and elaborated upon and published by’’ Diamond and Denton .■* This is the 
now-familiar titration-technic using doubling dilutions of the patient’s “un- 
known” serum Avith saline, adding a small quantity of a 2 per cent saline sus- 
pension of Rh-positiA'e red cells to an equal quantity of each dilution, incubating 
and reading. Bovine albumin or its equRalent is then substituted and the final 
reading made. 

Because of our experiences Avith Rh-antibody' titrations, aa'c AA'ondered hoAV 
other laboratories AA-ere faring AA'ith these determinations. It seemed of interest 
to attempt a survey' of the Rh-antibody' technic of seA'eral laboratories running 
this tost routinely'. Upon inquiry', each laboratory AA’as AA'illing to submit its 
reports of titrations on duplicate bloods and to cooperate in a joint study'. All 
member-s of the group fully' understood the details of the survey' and ran the 
submitted specimens e.xactly' as any' routine blood for anti-Rh titer. Since then, 
the data presented here haA'e been submitted to the indiA'idual laboratories, and 
the factors responsible for the obseiwed discrepancies haA'e been discussed and 
pre.sumably' corrected. Publication of these data seemed desirable because of the 

* Received for public.ntion, July 11, 1949. 
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probability that some other laboratories maldng this determination might be 
led to check their technics for possible inaccuracies. MacCready and IMcGee^ 
have pointed out the occurrence of unsuspected errors in routine Rh-typing in 
hospital laboratories. Their data indicate inaccuracy in a significant percentage 
of bloods tested for the Rh factor (about 7 per cent of a series of almost 1500 Rh 
tests). As might be expected, certain laboratories were committing a consider- 
able number of errors, while other laboratories had almost perfect accuracy. 

Van Saun® has emphasized the apparent lack of technical competencj' in many 
laboratories and has pointed out the desirability of a central public health labo- 
ratory taking over the responsibility for routine Rh-blood testing. Routine 
Rh-antibody titrations have usually been left to the research laboratory, but 
some hospital laboratories are now making this determination. The tests are 
usually run in the blood bank. The present survey was undertaken in order to 
evaluate the success of such an arrangement. 

METHODS 

Over a six-Aveek period, a total of 15 specimens of whole blood or serum was 
distributed to each of the cooperating laboratories. Laboratories A, B, C, and 
D are hospital laboratories that do not specialize in determination of Rh-anti- 
body titration but perform this test on request. Laboratory E is our own labo- 
ratory while Laboratorj'^ F is directed by a well-known original investigator in 
the Rh field. All specimens for distribution were prepared at the same time and 
dispatched on the same day except for some specimens that were sent late to 
Laboratories D and F, but this apparently did not affect the results. The blood 
specimens were obtained by means of a large sju'inge either by withdrawal, 
directl}^ from the patient, or from a sterile flask of serum stored at 4 C. Thej' 
were aliquotted into sterile Wassermann tubes for distribution. The specimens 
were numbered consecutively and labelled with fictitious names. 

One of the specimens distributed Avas not of human origin but AA-as taken from 
a goat being used for an unrelated study. This animal’s serum shoAved non-group 
specific agglutinins; more than a dozen different human bloods of A^arious OAB 
groups and Rh (D) types AA-ere rapidly clumped by this serum both in saline and 
in albumin medium. This serum, containing heteroagglutinins, Avas distributed 
to determine if all titrations AA'ere being adequately contJ'olled AA'ith Rh-negatiA’e 
cells. With this exception, the remaining specimens AA'ere obtained from known 
immunized Rh-negatiAm AA'omen, each of A\’hom had dcliA'ered one or more eiyth- 
roblastotic offspring. Each of these patients was knomi to us and all had typical 
histories. None AA’as pregnant at the time of taking the blood although four of 
them had their last erythroblastotic baby AA’ithin a year, Avhile a fifth carried a 
high titer all through the last pregnancy and deliA'ered a noimal Rh-negalive 
child. Four other older AA’omen, AA'ith tjqiical histories, have been artificialh’ 
h3^perimmuni zed . 

RESULTS 

One specimen of serum AA'as distributed as Numbers 1, 4, 5, and 13 and the 
results are sIioaa'u in Table 1. Specimen Numbers 4 and 5 AA'cre distributed to- 
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gether and presumabl}’’ were run simultaneousl 3 ^ The end points reported from 
Laboratories A, C, and D for these two specimens show extreme variation and 
j^t presumably both tests were performed b}" the same person using the same 
Rh-positive cells. Another serum specimen was distributed as Numbers 6, 11, 

TABLE 1 


Result.s of Anti-Rh Tithations of Duplicate Blood Specimens Tested by 

Different Laboratories 


SPECniENS TESTED 

DILUTING MEDIUM 

TITERS OBTAINED BY SIX DIFFERENT LABORATORIES 


A 

B 

c 

D 

E 

F 

One serum distributed as 
No. 1, 4, 5, 13 

Saline 

0, 8, 

8, 64 

64, 64, 
128, 
256 


8, 16, 
64, 

128 

64, 

128, 

128, 

256 

64 


Human serum- 

bovine albumin 

4, 32, 
128, 
256 

128, 

256, 

256, 

512 

2, 4, 
128, 
256 

16, 16, 
16, 32 

128, 

128, 

128, 

256 

128 

One serum distributed as 
No. 6, 11, 14 

Saline 


64, 

512, 

512 


16, 16, 
32 

1, 16,1 
32 

6, 32, 


Human serum- 

32, 64, 

512, 

8, 64, 

8, 8, 

64, 

16, 


bovine albumin 

128 


256 

16 

128, 

512 

512 


TABLE 2 

Results of Anti-Rii Titrations of Blood Specimens Tested by 
Different Laboratories 


NO. or SPECI- 


TITERS* 1 

OBTAINED BY SIX DIFFERENT LABORATORIES 



A 

B 

c 

D 

E 

F 

2 

4/16 


/2 1 

0/8 

1/256 I 

16/128 

3 

4/64 


/I 1 

0/2 

1/32 

0/32 

7 

2/4 


/4 

2/0 



8 

0/2 

0/8 

/o 

0/0 

1/1 

0/32 

9 

16/32 

128/256 

/128 

16/1 

64/32 

32/32 

10 

128/128 

256/1024 

/256 

16/8 

64/64 

64/64 

12 j 

128/128 

1024/2048 

/256 , 

128/256 

32/256 

512/512 

15 

64/128 

256/2048 

/128 

32/16 

32/128 

8/64 


* The figures preceding tlie diagonals are end points obtained ivith saline; the figures 
following the diagonals are end points obtained with serum-albumin. 


and 14 and the results are also shown in Table 1. The titration end points are 
represented both for saline and albumin. There was poor grouping of the end 
points in either medium except for Laboratories B and E on the first resub- 
mitted specimen. Onlj' Laboratoiy B showed fair grouping on the second resub- 
mitted specimen. 
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The results of Laboratoiy C were only given for one medium, and yet the 
variation was extreme. The results for Laboratoiy A on both resubmitted speci- 
mens ranged from saline end points of 1:64 to zero activity in saline. The close 
groupings of Laboratory D for the first serum and especially for the second 
serum are fortuitous. The goat serum, containing heteroagglutinins, was re- 
ported as containing Rh antibodies by Laboratories A, C, and D. No figure is 
shown for this specimen (Numiier 7) since the titration end point was of no sig- 
nificance. 

The end points reported bj’’ the cooperating laboratories for the 7 remaining 
singlj" submitted serums are shown in Table 2. The several extremelj* low end 
points reported by Laboratories A, C, and D make it appear that the.y might 
have missed antibodies entirely in serums with onl 3 ^ low to moderate anti-Rh 
titers. The only serum distributed with a low titer (Number S) was actuallj' 
reported as “negative for anti-Rh” bj’’ Laboratories C and D. There were no 
changes of personnel performing the tests or of technics as far as could be deter- 
mined in anj'^ of the cooperating laboratories during the survej’' period. 

DISCUSSION 

Admitting that the different technics and positioning of end points emploj^ed 
might give different answers, it would seem that each laboratoiy should be con- 
sistent and capable of reproducing its former result. Although some variation in 
end point-reading is perhaps unavoidable, it would seem that anything short of 
absolute specificity would represent a technical error. 

An examination of the reports submitted bj’- the various laboratories indicates 
that Laboratoiy A showed a few end points in the low range, particularlj’’ in 
saline medium. Laboratoiy A’s results on the resubmitted specimens did not 
show satisfactory grouping as can be seen in Table 1, Although this lalioratoiy 
claimed to run a control with Rh-negative cells, it reported that the goat serum 
contained Rh antibodies. The reports of Laboratoiy A are, therefore, considered 
to be inaccurate. 

Laboratoiy B immediatelj’" noted agglutination with the animal serum against 
Rh-negative cells and inquired if this was an Hr serum. Tliis laboratoiy made 
the logical response to the animal serum and their other end point values are 
satisfactory, although somewhat in the high range on the last specimens. This 
tendencj’" was found to be due to a change of donors during the survcj'. The 
trend to higher values was recognized bj’’ the technician and she was planning 
to find a more suitable donor, or if possible, to return to the original donor. 
Furthermore, the reproducibilitj^ of results was satisfactoiy and it is considered 
that Laboratoiy B was reliable. 

Laboratoiy C did not routinel.v set its titrations up in saline medium. This is 
contraiy to the usual practice and, in our experience, the changes in t,vpe of anti- 
bodj’- are often as revealing as the absolute titration-end points. A patient with 
antibodies demonstrable onl.v in albumin will often begin to show some activity 
in saline as she approaches term if the babj’- is Rh-positive. Laboratory C sub- 
mitted extremelj' low reports for approximatelj’’ half of all the specimens, showed 
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poor reproducibility on the duplicates, missed the antibodies entirel}’’ in Speci- 
men Xo. S, and reported the heteroagglutinins of the goat serum “Rh antibodies”. 
The reports of Laboratoiy C Avere believed to be of doubtful value. 

Labomtoiy D also failed to detect the antibodies in Specimen X'umber 8 and 
reported the goat scrum positive for Rh antibodies. The reports of this labora- 
tory showed much variation and questionable reproducibility. It submitted a 
copy of its data sheet for each titration and an examination of these data shows 
atypical findings. A solid “four plus” clum]) will, in our experience, usualty drop 
to a “three plus” or perhaps a “two plus” in the next higher dilution tube, but 
never to zero as was reported b 3 '' that laboratoiy. It was difficult to decide e.x- 
acth" where its end point occurred because occasional^, after the agglutination 
liad apparently been “diluted out”, the next higher dilution ivas reported as 
“two plus”. Apparentlj’’ the tubes were being agitated too vigorous^ and the 
negatives were not checked under the microscope. This laboratoiy also con- 
sidered the serum dilution after the blood suspension had been added. This was 
contrary to usual practice. For comparison we have taken this into consideration 
and the reports of Laboratoiy D are based on serum dilutions before the addi- 
tion of cell suspension. The reports of Laboratory D ivere undoubted^ subject 
to serious technical error. 

Lalioratoiy E submitted end point figures which compared Avell with those of 
Laboratories B and F. The goat serum showed tight “four plus” clumping both 
in saline and albumin with negative as well as positive cells and Avas, therefore, 
recognized as nonspecific. With one exception, the reproducibility of its results 
Avas satisfactoiy, and it detected the loAA''-titered anti-Rh in Specimen Number 
8 . 

Laboratoiy F did not recoiA'^e all the specimens studied. The end points re- 
ported AA'ere aiijiarentty comparable to those submitted bj'' Laboratories B and 
E. With one possible exception, its end points AA'cre satisfactoiy. 

The terminology of the cooperating laboratories A\'as noted. Laboratoiy C 
eniploj'cd the term “agglutination” but set its titers up in AB serum only and 
did not check for saline agglutinins. Laboratoiles A, B, and D emploj’^ed the 
terms “agglutinating” and “conglutinating” for the Rh antibodies demonstrable 
Avith saline and allnimin. We, as Avell as Laboratoiy F, emploj'' the general term 
“agglutination” and quality it as suggested 1)3’- Davidsohn' to indicate the par- 
ticular medium emplo 3 "ed, f.c., “saline agglutinin” or “serum-albumin agglu- 
tinin”. The use of the teim “.serum-albumin agglutinin” seems preferable to any 
other because this term clearty designates the type of test done. We do not use 
the term “Iilocking antibody” because this carries the connotation of “blocking 
action” Avhich Ave are not measuring. We do notu.se the blocking test routinely 
nor does any other laboratoiy included in this surA^ey. The descriptiAT terms 
“earlA' immune” and “lyAqjer-immune” originalty proposed b 3 " Diamond''* for 
the saline-act iA'e and albumin-actiA’e antiiiodies are excellent and fitting, but 
the terms suggested In" DaA'idsohn are perhaps more suitable from a technical 
point of vioAA’. 

In reporting end points, Laboratories A and D AA’ere empkying the least 



Rh ANTIBODY TITBATIONS 


1037 


amount of grossly-visible clumping as the end point, with the tendency to dis- 
regard any fine clumping, while Laboratories B, C, and F were reading the end 
point microscopically. We have considered the end point as the very last dilu- 
tion tube which shows grossly-visible agglutination. This is the “one plus” end 
point of the National Institute of Health procedure and is more reproducible 
than the microscopic end point which maj"- be found in the tube one to three dilu- 
tions higher. In practice, we always check the “one plus” tube as well as the 
tube with the next-higher dilution under the microscope to be sure of the posi- 
tioning of the one-plus end point. Occasionally a titration will drop from a 
“two plus” to a “plus-minus” in which case, we consider the “plus-minus” to be 
the end point. Two of the laboratories which reported some very low end points 
occasionally mentioned that “rouleaux fonnation” was present in these speci- 
mens in tubes of higher dilution. Apparently they were confusing rouleaux 
formation with agglutination. 

The medium employed by the cooperating laboratories for the demonstration 
of the serum-albumin agglutinin was also recorded. Laboratories A and F em- 
ployed 20 per cent Bovine Albumin,* while Laboratories C and D used AB 
serum.t Laboratory B used the plasma from its standard cell donor, while we 
employed 30 per cent bovine albumin mixed with an equal volume of AB serum. 
This mixture has been used in our laboratoiy for some time and we believe that 
it gives more clear-cut results than either medium alone. The mixture seems to 
demonstrate Rh antibodies much better than does AB serum alone, and yet 
diminishes the occasional hemoNsis and “stick}"” trace of clumping caused by 
some lots of bovine albumin. Diamond and Denton'* have mentioned some of the 
objections to the use of plasma as a suspension medium. It does not seem that 
the different mediums emploj'-ed by the several laboratories could have been a 
significant factor in explaining the variety of serum-albumin end points re- 
ported. 

It is interesting that the end points submitted by the laboratories which ap- 
parently were technically correct showed so much variation. Both Laboratories 
B and E detected the animal serum, both found the low titer on Specimen Num- 
ber S, and their groupings on the resubmitted specimens were comparati^'cly 
excellent. However, an occasional end point reported by each of Laboratories B, 
E, and F must necessarity be considered out of range of acceptable i-esults. Thus, 
it would appear that even under ideal conditions, an occasional titration will be 
unsatisfactory. It is interesting that the laboratories with unsatisfactory end 
points on the duplicate specimens were using random cells for their titrations. 
In our experience, not all donors are suitable and we often examine several in- 
dividuals before finding one whose cells will give an expected end point with a 
knovm antiserum and agglutination that is clear-cut. Furthermore, since most 
blood cells give decreasing titration end points as they age, the standard cells 


* Bovine Albumin, Armour, 30 per cent (Special for Rh-testing), diluted with half 
volume of sterile saline before use. 
t AB Serum (Hyland). 
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for titers should be less than 48 hours old. The practice of using random cells 
for Rh-antibody titrations should be discouraged. 

AYhen all technical details of the procedures have been carefull}" standardized, 
the variation between titration end points should not usually exceed one dilu- 
tion tube. However, we no longer consider a trend between two titrations as 
significant until the end point continues to change to the next dilution tube in 
another titration. For example, if the end point changes from 1 : 16 to 1:32, we do 
not consider the titer as rising until a third determination gives an end point of 
1:64. This emphasizes the need of determining the titer early in the pregnane}'' 
and following the titer at frequent intervals in patients who are known to be 
immunized. 


SUMMARY 

A survey was made of six hospital laboratories, including our own and a con- 
trol laboratoiy, of the results of titration of Rh antibodies on identical speci- 
mens of blood serum. Onl}'' one of the four laboratories not specializing in this 
work, gave results that were considered to be reliable. The ■\’'ariation in results 
obtained by different laboratories technically without reproach was appreciable, 
and indicates the need for acceptance of, and rigid adherence to, one conven- 
tional technic for this determination. 

Acknowledgment. The joint cooperation of the individual laboratories which made this 
survey possible is appreciated. I wish to thank Miss Helen Karlovec of this laboratory for 
technical assistance. 
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INTERSTITIAL CELL TUMOR OF THE TESTIS 
Report of Two Cases* 

CHARLES R. REINERS, Jr., M.D., and ROBERT C. HORN, Jr., M.D. 

From the Laboratory of Surgical Pathology, Hospital of the University of Pennsylvania, 

Philadelphia, Pennsylvania 

Chevassu,^ in 1906, recorded the first description of a tumor arising from the 
Leydig or interstitial cells of the testis. In 1944, Nation, Edmondson and Ham- 
mack” collected 24 cases from the literature, adding two of their own. Subse- 
quently, Scully and Parham‘“ reported one case, bringing the total number of 
interstitial cell tumors recorded in the literature to 27. 

In the extensive and thorough reviews of the literature of interstitial cell 
growths of the testis," ■ ”• there is no agreement as to the authenticity of 
all of the reported cases. We have reviewed the original reports of these cases and, 
with the possible exceptions of the following two instances, are inclined to agree 
with Nation and his associates” in their appraisal. It appears likelj' that the 
case of Sharnoff and Lisa*® represents hyperplasia of interstitial cells in a patient 
with an advanced carcinoma of the prostate, and that the lesion described by 
Snellman'^ is a genuine neoplasm of Leydig cells. 

During a two and one-half year period onlj’- six neoplasms of the testis were en- 
countered in the Laboratoiy of Surgical Patholog}’' of the Hospital of the Uni- 
versity of Pennsylvania; and of these, two were interstitial cell tumors. However, 
among 33 testicular tumors previouslj’’ reviewed in this laboratory,’® no inter- 
stitial cell tumors were recognized. This incidence (5 per cent) is higher than that 
reported bj’’ Friedman and Moore^ (1 per cent). The discrepancy is perhaps 
accounted for, at least in part, b}'’ the fact that Friedman and Moore were deal- 
ing with younger men of military age while many of the reported interstitial 
cell tumors have occurred in older persons. Nevertheless, it seems possible that 
some interstitial cell tumors may not have been recognized as such, primarily 
because of their infrequent occurrence. There has been a difference of opinion 
with regard to the diagnosis in our Case 1, although the tumor meets all tlie 
diagnostic criteria. Furthermore, the practice of giving radiation therapy jrre- 
operatively to testicular tumors suspected of being malignant has greatly com- 
plicated the problem of histologic diagnosis in many instances,” and conceivably 
might have so altered some interstitial cell tumors thusly treated, as to render 
them unidentifiable. The normal Leydig cell, however, is generallj' considered to 
be resistant to the effects of radiation.-’ 

In view of the infrequent recognition of this type of tumor and, because of the 
controversy over the possible interstitial cell origin of some tumors, as well as 
over the distinction between hyperplasia and neoplasia of interstitial cells,”® it 
seems worthwhile to report two interstitial cell tumors that wo have studied, 

* Received for publication July 25, 1949. 
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emphasizing especially those pathologic features which should permit the recog- 
nition of this group of neoplasms. 

REPORT OF CASES 
Case 1 

Clinical Data. A Ihirtj'-four year old white male, was admitted to the Universitj’' Hos- 
pital on .January 14, 1947, with the complaint of a hard, pea-sized, painless nodule in the 
upper j)ortion of the left testicle noted si.\ weeks previously. His local physician advised 
observation. In the subsequent si.\ weeks the lump more than doubled in size, and at the 
time of admission measured 3 cm. in diameter. Six daj’s before admission he had noted a 
dull pain along the dorsum of his left ankle, leg and thigh, which subsequent!}^ involved 
the medial aspect as well. 

The past hislory included mumps at the age of ten. There had been no accompanying 
orchitis. Four years before this admission, the patient had struck the left testicle while 
leaping onto a bicycle. He had been nauseated for several hours thereafter, but there were 
no other known sequelae. Sexual development had been normal. He was married and the 
father of two children, seven years and three and one-half years old. After the nature of his 
tumor was known, questioning elicited the fact that beginning six months before admission, 
the patient had had an intensely overactive sexual drive. This had continued until one 
month before admission, when his libido decreased markedly. 

Physical examination was negative with the exception of the left testicle. There was no 
abnormal breast development and the bodj'- hair was normallj' distributed. The penis and 
right testis were normal. In the region of the upper pole of the left testis there was a firm, 
non-tender mass about 3 cm. in diameter. The lower pole of the testis and the vas deferens 
were normal to palpation. Rectal e.xamination was negative. No inguinal nodes were pal- 
pable and there were no alidominal masses. 

Laboratory data. Complete blood count and urinalysis were within normal limits. Roent- 
genographic examination of the chest and of the urinary tract (by intravenous urography) 
showed no significant changes. Positive findings on roentgenographic study included evi- 
denceof an old, healed, depressed skull fracture and asmall arcaof calcification in the right 
testis. Only a soft-tissue density was noted in the left testicle. A qualitative Friedman test 
was negative. The urinary gonadotropin level was 79 mouse units in 24 hours, and two 
months later was IGS mouse units per 24 hours (normal, 4-24 mouse units per 24 hours). The 
17 ketosteroids were determined only postoperatively (fifth day). The level was 10.5 milli- 
grams in 24 hours. Tliis last figure is within normal limits. 

Treatment. On January IG, 1947, left orchiectomy was performed by Dr. P. Boland 
Hughes. The spermatic cord and ve.sscis were ligated at the level of the external inguinal 
ring and, following this, the cord, epididymis and testicle were excised. Postoperatively 
the patient did well and was discharged on the seventh postoperative day with the wound 
well healed. Despite a lack of precedent for treatment of interstitial cell tumors, it was de- 
cided to employ postoperative roentgen therapy in the manner advocated by Pendergrass'^ 
for testicular tumors in general. A total of 3G50r units in air was given, equally divided over 
four 15 X 20 cm. portals, .anteriorly over the mediastinum, and anteriorlj^ and posteriorly 
over the lumbar spine. The factors were 200 Kv., 15 MA, 50 cm. focal distance and filters 
of 1 mm. of aluminum and 0.5 mm. of copper. After a dose of only 200 r was delivered over 
the right lower quadrant of the abdomen, treatment was discontinued on February 14, 
1917 because of a fall of the white blood count to 1750. 

Course. Eighteen months postoperatively, a chest roentgenogram, an intravenous uro- 
gram and the value of estrogen excreted in tlie urine were all within normal limits. On May 
30, 1949, twenty-eight months after operation, the patient was well and without clinical 
cvirlence of active disease. 

Patholof/ic description. Tlie specimen consisted of a testis together with the 
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Fig. 1. Case 1. Operative specimen. The testicle and tumor have been bisected. The round, wcll- 
circumscrilied tumor is in the upper pole of the testicle. The lobulated appearance of the tumor is well 
demonstrated. 

Fig. 2. Case 1. The general pattern of the tumor simulates that of many tumors of endocrine glands. 
H. and 10. X 350. 

Fig. 3. Case 1 . This area sho\v.s an unusual glandular pattern which was observed in oidy a small part 
of the tumor. Above, the cells lie in cords along thin-walled capillaries, simulating the architecture of 
liver or adrenal cortex. H. and E. X 350. 


1041 



m2 


REINERS AND HORN 


epididymis and spei-matic cord. Only the testis showed any gross abnormality. 
It measured 4.5 cm. in diameter and was soft and tan. In the upper pole was a 
soft, solid, well circumscribed tumor 2.5 cm. in diameter, the cut surface of which 
ivas yellow-gray and homogeneous. The tumor was entirel}’^ within the bod}^ of 
tlio testis, the covering layers being intact (Fig. 1). 

Microscopically, the tumor was highly cellular, the stroma being scanty and 
highly \-ascular. There was an incomplete capsule, liencath which remnants of 
compressed, atrophic seminiferous tubules were occasionally mingled with the 
tumor. In some areas, testicular tissue and tumor were seen side bj’’ side, without 
any et'idence of an intervening capsule. Throughout most of the tumor the cells 
were closely packed in solid sheets without anj' particular arrangement (Fig. 2), 
but a distinct pattern was evident in some areas. The most striking pattern 
was one of orderlj' rows of cells, arranged with their long axes perpendicular to 
the rows, bordering filirous trabeculae. At times, indefinite anastomotic cords of 
cells could be made out, simulating the structure of hepatic cell cords (Fig. 3). 
In other areas, the cells were divided by fibrous bands into small alveolus-like 
clusters. The cells were moderately large and pol^ygonal, usuallj’’ with well marked 
cell boundaries. The nuclei were round to oval, and varied in size and shape. 
Some were quite small, while others almost completcl.y filled the cell. Multi- 
nucleated cells were occasionally seen. The cytoplasm was faintly acidopliilic, 
sometimes granular, and often vacuolated. Abundant lipoid material was demon- 
strated within man}’' of the cells with the Scharlach R stain. Mitotic figures were 
noted infrequently, approximately one in every 6-S high power fields. The cells 
also bore a certain resemblance to liver cells. Brown pigment, giving the iron 
i-eaclion, was present within many macrophages in the stroma. 

Sections of testicle at a distance from the lesion showed numerous semiiiifei’ous 
tubules with active spermatogenesis. Interstitial cells did not appear increased. 
Sections of the spermatic cord showed no evidence of tumor. 

Diagnosis. Interstitial cell tumor of the testis. 

Case 2 

Clinical data . A fifty-four year old negro, was referred to tlie Urolog}’ Clinic of this hos- 
pital Xovomber 15, 1948 from the Gastro-Intcstinal Clinic where he had been under treat- 
ment for duodenal ulcer. He was somewhat vague about dates, but stated that his chief 
complaint was jiain in the right testicle which he had first noticed three years before. The 
pain was of a dull aching type and did not radiate. The attacks came on at 2 or 3 day inter- 
vals without ap])arent cause, lasted several hours and then spontaneouslj' disappeared. 
In the past six weeks the pain had been more noticeable, and the testicle had been sore 
between attacks. .A.t no time had this pain been severe, and he never sought medical aid 
jirior to this clinic admission. The testicle had never been hot, red, orswollen. 

Past history. The diagnosis of duodenal ulcer had first been made five j-ears before. 
.Symptoms had been moderately well controlled by diet. The patient gave a history of 
having had gonorrhea on two occasions, the second time four 3 -ears before admission, when 
he had been treated with sulfadiazine. He had been treated from 1942 to 1945 for S 3 -philis in 
the .Svjihilologv Clinic of the University' Hospital. The past histor\' was otherwise negative. 
The patient was married and had one child sixteen 3 -ears of age. He had noticed no change 
of libido or sex power, and had intercourse on the average of once a week up to the time of 
admission. He was employed as a truck driver. 
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Fig. 4. Case 2. The tumor occupies over half tlie bulk of the testicle. Here, again, the nodular pat- 
tern is well shown. 

Fig. 5. Case 2. The cells are arranged in no specific pattern. H. and E. X 150. 

Fig. C. Case 2. The tumor cells arc conspicuously vacuolated. The.se vacuoles were demonstrated to 
contain lipoid material. This photomicrograph also illustrates the nuclear variahilitv. 11. and 
E. X 400. 
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Physical cxaminalion was nogal ive except for the genitalia. Tlie penis was of normal size 
and appearance. The right testicle was slightly larger than the left and was hard, nodular, 
and slightly tender. There was no abnormal distribution of bod}' hair or hypertroplij- of the 
breasts. The inguinal lymph nodes were not enlarged. There was slight non-tender enlarge- 
ment of the prostate. 

Laboratory data. Blood count, urinalysis, and blood urea nitrogen, and blood sugar values 
were normal ; Kolmer test, four-plus; Kahn test, positive; Kline test, positive (four units) ; 
cerebrospinal fluid, Wassermann 0000, protein 50 mg., colloidal mastic 1111000000. Roont- 
genographic examinations of the chest and urinary tract (intravenous urogram) were nega- 
tive. There was a bullet in the right side of the abdomen the position of which varied in 
different roentgenograms. It was thought to be lodged in the gastrointestinal tract. Excre- 
tion of urinary gonadotropins was 29 mouse units in 24 hr., excretion of estrogen was less 
than 1.3 mouse units in 24 hours, and excretion of 17-ketosteroids S.9 mg. in 24 hours. All of 
these figures may be considered to be within the limits of normal. 

Trcalmcnt. On Novemljer 16, 1948, under local anesthesia, the right testicle, epidid 3 ’mis 
and spermatic cord were excised following preliminary ligation of the cord and vessels at 
the level of the external inguinal ring. 

The postoperative course was uneventful and the patient was discharged on his eleventh 
postoperative day with the wound well healed. The patient is under observation for leuko- 
plakia of the buccal cavity. Seven and one-half months after operation he revealed no evi- 
dence of recurrent or metastatic tumor. 

Pathologic description. The specimen consisted of a testicle, epidid 3 '’mis and as- 
sociated structures including the tunica vaginalis and spermatic cord. The testis 
measured 3 x 2.5 x 2 cm. and contained a tumor measuring 2 x 1 x 1.3 cm. The 
testis around the tumor was j^ellowish graj’’ and pulpj’’ and appeared normal. 
The tumor was nodular, soft and j’-ellow-tan, distinct from the rest of the testis 
and enclosed bj’’ a thin, graj’’ capsule. Invasion could not be seen grosslj'- (Fig. 4). 
Tile tunica albuginea was intact. No abnormalities of epid.ymis or vas deferens 
were noted. A portion of the tumor, weighing 2.14 Gm., was anal.yzed bj'’ Dr. F, 
Curtis Dohan and found to contain O.CIG mg. of 17-ketosteroids. 

Microscopically, the nodular character of the tumor was evident. Nests of 
tumor cells were separated b}" broad bands of relativel}’' acellular connective 
tissue. The collagenous fibrils were frequentlj’’ separated bj'' small clear .spaces. 
The tumor cells grew in solid sheets or cords (Fig. 5), occasionally showing a 
pattern reminiscent, as in the first case, of liver architecture. Resemblance to 
the structure of adrenal cortex was also suggested. The individual cells were large 
and well defined, generall.v with eccentric nuclei. Multinucleated cells were fre- 
quent. The cytoplasm was faintlj’’ acidophilic, finelj^ granular, and in manj" of the 
cells, was vacuolated (Fig. 6). Occasional^, vacuolization was so extensive 
that the cells resembled foam cells. Occasional cells contained finebv granular, 
brown pigment, but this was an inconstant finding. No other endoplasmic in- 
clusions were seen. The nuclei varied considerabln’’ in size and shape (Fig. 6) 
but, in general, were large and round. Most of the nuclei contained single promi- 
nent nucleoli. No mitotic figures were seen. Within the tumor nests the stroma 
was .spar.se. Thin-walled capillaries were seen In'ing beside, and in int imate rela- 
tion with, the cords of tumor cells. There was no invasion of the tumor cap.sule 
or of the surrounding testis or vas deferens. In the sections of testicle outside the 
capsule of the tumor, the majoritj’- of seminifei'ous tubules appeared normal. 
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There was some patchy atroph 3 ’’, but spermatogenesis was active. Tlie intei-stitial 
cells did not appear to be increased. 

Diagnosis. Interstitial cell tumor of testis. 

DISCUSSION 

The tumors reported fulfill the recognized criteria of interstitial cell tumors.'^ 
They do not resemble any of the more common testicular tumors, either grossly 
or microscopicall 3 ^ Both tumors were nodular, j’-ellow or yellow-brown, and en- 
capsulated, at least in part. The tumor in Case 2 was complete^ ini'csted b.v a 
capsule and tumor tissue and seminiferous tubules were intermingled at some 
points; in Case 1 encapsulation was incomplete. Microscopically, both tumors 
were composed of polyhedral cells growing in sheets, cords, or clusters, separated 
by greater or lesser amounts of collagenous stroma. Not infi-equentlj', cords of 
tumor cells were related to sinusoid-like vascular spaces in a manner suggestive 
of the architecture of liver or adrenal cortex. The cell cjdoplasm was acidophilic 
and finely granular frequentlj’^ containing vacuoles (shovTi bj' Scharlach R stain 
to represent lipoid droplets) and less often containing granules of brown pigment . 
The nuclei varied conSiderabty in size and shape. Multinucleated cells were not 
rare. Large, punctate, occasionallj'- multiple nucleoli were usuallj" situated ec- 
centrically in the nuclei. Mitotic figures were not obsei’ved in one tumor and the.v 
were infrequent in the other. The pathologic featuies of the tj'pical interstitial 
cell tumor are sufficiently distinctive so that, in Case 2, wc were able to make t lie 
correct diagnosis on the basis of gross examination and stud}’- of rapid frozen sec- 
tions. 

It does not seem necessaiy to consider the possibility that these lesions might 
represent hyperplasias rather than true tumors, because of their size, partial or 
complete encapsulation, discreteness and readj’’ distinction from the fe.sticle 
proper. The differentiation between lij’-perplasia and neoplasia does, liowcver, 
present great difficulties in manj’’ instances.-- Snellman'^ has suggested that such 
differentiation be made on the basis of size of the mass, proposing a diameter of 
0.75 cm. as the arbitraiy upper limit of an hjqierplastic nodule. It would seem 
that encapsulation and microscopic pattern should represent cquall}- important 
criteria. 

In their review, Nation and his associates” report that clinical evidences of 
hormonal imbalance are infrequent except in children, where precocious sexual 
and bodity development is the rule. G.vnecomastia occasionallj' occurs in the 
adult. Libido and sexual power ma}'^ be increased, decreased or unchanged. 
These changes usually, but not invarialih', regress aftei- operatii’e remoi'al of tlie 
tumor. In our Case 1, the increase of libido was extreme, persisting over a fi^'c 
month period but decreasing in the last month prior to operation. 

It is unfortunate that in so manj- of the reported cases hormone assaj's have 
been incomplete or have been entirety omitted, and tliat, therefore, definitive 
conclusions cannot be drawn. In the case of Hunt and Budd-- ® the Aschheim- 
Zondek reaction was strongty positive (1000 units of luteinizing hormone per liter 
of urine) and 20 units of estrin were demonstrated in 1 .73 grams of tumor tissue. 
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Negative Aschheim-Zondek or Friedman tests have been reported in a number 
of cases.*' lo- 23 Masson and Venning'® ■ -® reported a case in which the ex- 
cretion of gonadotropin and estrogen was slightlj’- elevated (110 and 113 mouse 
units per da}', respectively) and in Avhich the urinary 17-ketosteroids were ele- 
vated to approximately fifty times normal (1040 mg. per day). Their determina- 
tions were not made at the time of primary admission but only when the patient 
returned to the hospital with extensive metastatic disease. Negative hormone de- 
terminations in our cases included urinary 17-ketosteroid excretion in both cases, 
Friedman test in Case 1 and estrogen excretion in Case 2. (The 17-ketosteroid 
determinations were done only postopera tively). Assay of the tumor tissue in 
Case 2 yielded but small amounts of 17-ketosteroids. The patient in Case 1 did 
show an increased urinaiy exci'etion of gonadotropins. Although the elevation 
was not great, it is of interest that it Avas this patient aa'Iio had preAdously ex- 
perienced a marked increase of libido. 

Our infoi’mation concerning the endocrine relationships of interstitial cell 
tumors is no doubt so incomplete because of the infrequency Avith AAdiich this 
tumor type is recognized and because, AA'hen the diagnosis is made, it is based on 
pathologic study. Masson’s and Venning’s opportunity'®'-® to study a patient 
Avith metastatic disease years after the pathologic diagnosis had been established 
on the primary tumor is an exception. Complete data Avill become aA’^ailable only 
if hormone assays are routinely made a part of the study of all patients Avith pos- 
sible tumors of the testis. 

Four of the reported interstitial cell tumors haA^e metastasized.®' 10 . n It has 
been emphasized by Bonser and HaAA'ksley' and by Warren and Olshausen^- that 
the demonstration of metastases is the only certain criterion of malignancy, 
h'lany of the reported benign cases haA-'e shoAA-n pleomorphism, even bizarre cells, 
and many mitotic figures, but no metastases during the periods of obserA'’ation 
ranging from six months to 10| years. Local inA'asion of limited extent is also 
noted in many of the benign tumors. These features are seen so often that they 
might be considered characteristic of interstitial cell tumor. It might be re- 
marked that these same features are not infrequently encountered in neoplasms 
of other endocrine glands Avhich do not proAm malignant. It is of great interest to 
note that in the case reported by Masson® there AA'as a symptom-free period of 
nine years folloAving extirpation of his tumor. At the end of this intei’A^al the pa- 
tient returned to the hospital Avith extensiAm metastases and subsequently died. 
Masson and Sencert’s'® patient dcA'eloped metastases four and one-half years af- 
ter operation. The tAvo other malignant cases deA’-eloped metastases Avithin a rela- 
tively shorter period of time. 

Because of the lack of adequate histologic criteria of malignancy and in aucav of 
the fact that metastases may occur late, Waren and Olshausen” emphasize the 
importance of carefully folloAA'ing, for at least ten years, eA'ery patient AA'hose 
testicle contains an increased number of interstitial cells. Needless to say, the 
period of folloAv-up in our Iaa'o cases is too short to permit an}’’ assurance as to 
the t)onign nature of the tumors. 
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SUMMARY 

Two cases of interstitial cell tumor of the testis are reported, bringing to 29 
the total number of tumors of this type reported in the literature. The gross and 
microscopic pathologic features are emphasized. The deficiencies in our knowledge 
of interstitial cell tumors are perhaps greatest with respect to their endocrine 
relationships, deficiencies that can be corrected only by including careful hor- 
mone assays in the routine study of all patients having possible testicular neo- 
plasms. 
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Trends in Medical Education. Tlie New York Academy of Medicine Institute on Medical 

Education, 1947. Edited by Ashford, M.D. 320 pp., $3.00. New York: The 

Commonwealth Fund, 1949. 

This volume includes papers presented and their resulting discussions at the New York 
Academy Institute on Medical Education in 1947. It is divided into the following sections: 

1. Premedical Education and the Selection of Medical Students 

2. Undergraduate Medical Education 

3. The Medical Education of Interns and Residents 

4. Graduate and Postgraduate Training for Specialization 

5. The Responsibility of Medical Schools and Hospitals in the Education of the Gen- 
eral Practitioner 

G. The Relation of Group Practice and Communitj' Medical Services to Medical Edu- 
cation. 

Material on each of these si.\ major sub-divisions was presented b 3 '’ e.\perts in the par- 
ticular field. 

With respect to selection of students for the medical school, there seems to be no general 
agreement as to prerequisite courses of studj-. Some believe that emphasis should continue 
to be placed on scientific training, while others believe that premedical training is deplor- 
abl.v deficient in the cultural subjects. Thus, the statement, “The medical profession is a 
prisoner of its own success,” implies that while medicine has made great strides in the sci- 
entific field, it has done so at the sacrifice of broader cultural interests. There seems to be 
general agreement that more men in medicine are needed who can and who are willing to 
pla\’ an important part in public affairs. It was emphasized that while some of the best 
brains in America arc, by a process of selection, being funnelcd into medicine, these persons 
are never hoard of again in shaping policies in public affairs. 

The suggestion was made that the selection of medical students should be done not en- 
tireh’ In- medical college officials, but bj- a team of college officers and medical school offi- 
cers. It Avas emphasized that medicine is just as much a social science as it is a biological 
science. Therefore, it is urgent that the phj-sician have broad training in the social sciences. 

With respect to the undergraduate medical school curriculum, general dissatisfaction 
w;i.s e.xpressed. The seminar deplored the attitude of the average medical student that he 
must pass courses in succession in order that he may reach the stethoscope and scalpel. 
For example, a famous phj-siologist stated that, although he had spent his life teaching 
I)h\-siolog.v to medical students, before he dies, he would like to teach the course just once 
to a group of students who were reallj- interested in the subject. It was pointed out that if 
the student, for example, could studj- phj-siologj' after he has finished his four j-ears of 
medicine, he would approach the subject with new interest, enthusiasm and zeal. It Avas 
generally agreed that there needed to be closer integration of the various subjects in the 
undergraduate medical curriculum, although nobodj’ seems to knoAv exactlj- hoAV to bring 
them about. There is general agreement that there should be much more emphasis placed 
noAA- on the problems of psj-chosomatic medicine, not as a separate course in the medical 
college curriculum, but that such emphasis should be constantlj- integrated through all of 
the courses. Dr. Green, Professor of Philosophj' at Yale Universitj-, has said that he had 
been hearing a long time about hoAv medicine had adxmnced from an art to a science; he 
thinks it should adA-ance again and become an art, AA-ith particular reference to the treatment 
of p.svchiatric problems. 

There Avas emphasis on the desirabilitj- that the undergraduate curriculum should edu- 
c;ite the doctor in his social and moral responsibilities to himself, his patients, his commu- 
nit A-, and the societj- in A\-hich he liv-es. 

ith respect to the training of interns, it is brought out that in the average hospital the 
rot;ition system for interns is obA-iouslj- not for the education of the intern but rather to 
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cover the various services of the hospital. The educational ideal would be to limit the intern 
to three services only. 

Snapper, of Mount Sinai Hospital, believes that the intern should be made to perform 
his own laboratory tests and not delegate them to a technician, that he should study the 
l)iopsy with the pathologist, and read the x-ray films with the radiologist. Above ali. the 
educational program is a failure if the members of the house staff or the members of the 
visiting staff regard their daily duties as a chore, to be finished as quickly as po.ssiblc. 

Buerki of Pennsj’lvania e.xpressed the opinion that the intern .should be kept out of the 
operating room entirely so that he may never presume to think himself capaltle of doing 
an 5 ffhing but minor surgeiy. 

Regarding the problems of graduate and postgraduate training in medicine, it is impor- 
tant to remember that graduate training is the long-term e.xperience seen in the rcsidenc}' 
and fellowship program; whereas, postgraduate training means short courses for the men 
who are already in practice. 

Victor Johnson, of the Mayo Clinic, estimated that wc need about 51,000 specialists in 
this country and stated that we have almost that number now. .Any more specialists would 
be excessive. Although there is agreement that the Specialty Boards in general have ful- 
filled a verj’ useful function in American medicine, the unusual stress laid upon Board 
certification has been followed bj' some unfortunate consequences. For example, there is 
no excuse for a hospital requiring that a man be a Diplomate of a Specialty Board before 
he is placed on the staff. The wisdom of a Board of General Practitioners was seriously 
questioned. If there are 100,000 practitioners in this country and only 10,000 of them be- 
come certified, that will leave 90,000 men who obviously have not benefitted from the proc- 
ess at all . 

The importance of basic science training at the graduate level was rc-emphasized. 
There was general agreement that a good practitioner cannot be trained with one j'oar's 
rotating internship. Two years of internship is far better and this training should include 
general medicine, pediatrics, obstetrics, and only minor surgery. 

Middleton, of the University of Wisconsin, e.xpressed the opinion that the chief contribu- 
tion of the American Board of Internal Medicine has been to provide a sound medical basis 
for the men such as the allergists, cardiologists, hematologists and chest physicians who 
practice the medical subspecialities. 

No one seems to know exactly how to provide postgraduate training for the general 
practitioner. The latter will have to be educated in a variety of ways; the method em- 
ployed will depend upon when and how often he can leave, and more important, if he really 
wants such training. Buerki stated that medical educators arc not keeping the general 
practitioner up-to-date, and that only about 25 per cent of the practitioners really want to 
keep up-to-date. 

The final discussion in this interesting volume concerns the matter of group practice 
and the service that such groups can render. In the medical group of the future, the key 
man will be the one whom we now call the general practitioner. In reality he will bo the 
most important man in the team. He would come in contact with the public more than any 
others, and he would call upon his colleagues in the specialties to confirm diagnoses and 
furnish the necessary treatments. 

One speaker was much impressed with the experiment now going on of i)U.shing academic 
medicine into a place of responsibility for the medical care of the people, as illustrated by 
the veterans’ medical program. 

Altogether this is a most serious, instructive and informative volume, summarizing well 
many of the problems confronting medical education today. It indicates that the medical 
colleges are seriously striving to meet their obligations and responsibilities to society. 

Birinittgha}ti, Alabama Rov R. Ivn.\CKi; 

George R. Minol Sginpnsium on Hcmalologg. Edited by Wii.u.sm D.v.mesiiek, M.D., and 

F. H. L. Tayloh, Pii.D. 9SI pp., illus. S12.00. New York: Gruno and Stratton, 1949. 
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J)r. George R. Miiiot was GO yeare old in 1945. On that occasion a group of his colleagues 
conceived the idea of honoring him by publication of an Anniversary Volume of writings 
bv his pupils, associates and friends. The manuscripts were first puljlished in Blood, The 
Journal of Hematology, beginning with January 194S, and continuing through February 
1919. 

Tlie volume contains SI articles by 155 authors and coauthors. They have been arranged 
in si.\ grouijs of related subjects, dealing with pernicious anemia, hemolytic anemia, ane- 
mias other than the two mentioned, blood clotting phenomena and hemorrhagic diseases, 
leukemia, and biologic and cytologic reactions of blood and blood forming tissues. 

Part seven, entitled General Practice, is not in tune with the rest, with its two brief 
articles on occupational incidence of peptic ulcer and on diabetic coma. 

The list of authors reads like Who’s Who and the list of subjects like What is What in 
hematology. .\11 hematologic subjects of any consequence to the practitioner, to the spe- 
ci.'dist in internal medicine and in hematology, to the clinical pathologist, and to the clini- 
cal and e.\perimental investigator are covered by leading authorities. The articles arc, 
without e.\cc]jtion, reports on original and significant research, beginning appropriatelj', 
with a reprint of Minot and jMurjjhy’s Trcatiiicnt of Pernicious Anemia bij a Special Did, 
from the Journal of the American IMedical Association, 1926, the contribution which won 
them the Nobel Prize in 1934. 

It is safe to predict that this book will become a milestone in hematologic literature, a 
brilliant summation of what is now known and unknown in this rapidlj' developing field. 
Chicago I. Davidsoun 

Year Book of Patholocm and Clinical Palhology. Pathology, edited by Howard T. Karsner, 
M.D., Professor of Pathology, Director of the Institure of Pathology, Western Reserve 
University, Cleveland. -Assistant Editor: Herbert Z. Luxd, M.D.. .Assistant Professor 
of Pathology, Western Reserve University, Cleveland. Clinical Patholog.v, edited bj’ 
-Artih'R Hawley Sankord, M.D., Professor of Clinical Pathology, University of Min- 
nesota (The Mayo Foundation); Senior Consultant, Division of Clinical Laboratories, 
Mayo Clinic. 53S pj)., 127 illustrations, S4.50. Chicago: The A’car Book Publishers, In- 
corporated, 1948. 

The 1948 yearbook is organized similarly as its 1947 predecessor. Five special brief re- 
views have been contributed: Pathogenesis of Shock, by Koletsky; Evaluation of E.vfoli- 
ativc Cytology from Viewpoint of Pathologist, In- Foot; Pulmonary Beiylliosis, b}' Dutra; 
;ind Iron Met:ibolism, by Kinney, Hegsted and Finch. 

The current interest in e.xfoliativc cytology is attested to by the large amount of space 
it occupies. In addition to Foot’s special contributions in which 5 papers are reviewed, 13 
other articles are abstracted in the Chapter on Pathology of Tumors, and five more in the 
ch;ii)ter on Cytology, altogether 28 Images, almost G i)er cent of the entire book. Similarlj’^, 
considerable sp.ace is devoted to pneumoconiosis. The special article on iron metabolism 
refers to 21 articles. Rh factor is represented by 7 articles abstracted on 11 pages. 

Every article included in the abstracts will no doubt be of interest to many; it would 
luive been imjjossible to include all articles of interest to specialists in a volume of this 
kind. The selection was judicious, and the abstracts arc well done. The book is a .splendid 
investment for the pathologist and clinical i)athologist. 

I. Davidsohn 

Mikroskopischc Tcchnik. Edition 15. By Benxo Romeis. IM.D., Professor of Anatomy, Di- 
rector of the Institute of Histology and Experimental Biologj', University of iMunich. 
G95 i)p., 21 figs. Munich, Germany: Leibniz A'erlag, 1948. 

The new loth edition of Romeis’ famous Taschenbuch has outgrown its Taschenbuch 
fonmit . Otherwise, except for the inclusion of a fair amount of new material, the character 
and organization of the original work has lieen retained unchanged. Unlike the favorite 
.American texts, this book is encyclopedic and historical rather than practical. Methods 
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used b 3 ' pioneers of normal liistologj- (such as Benda, Golgi, Held and others) which have 
little interest to the modern investigator and especiallj- to the pathologist, arc described 
in great detail. There is a complete enumeration of Becher’s lake-dj-es most of which never 
gained anj' foothold in histologic technic. On the other hand, new technics of histochemis- 
trj" are not mentioned. There is no chapter on the staining of bacteria. The majoritj- of 
the methods are presented without an\' comment; critical remarks bj- the author arc rcla- 
tiveljf few. 

The value of this book lies in its completeness (up to about 1940) and its e.xcellcnt Ijibli- 
ographj'. As a guide to Pathologists and to technicians, it is distinctlj' inferior to the bet- 
ter American te.xts. 

Chicago George Gomori 

Blahision’s New Gould Medical Diclionartj. First Edition. Edited bj- Harold ‘Wellington 
Jones, M.D., Normand L. Hoerr, M.D., and Arthur Osol, Ph.D., with the coopera- 
tion of an editorial board and 80 contributors. 1294 pp., 252 illustrations, 129 in color. 
$8.50. Philadelphia and Toronto; The Blakiston Companj-, 1919. 

This new illustrated dictionary is vastlj’’ superior to its predecessor which had gone 
through five editions from 1926 to 1941. The first dictionarj' bj- Gould, however, was pub- 
lished in 1890. This dictionarj' is not a mere revision of an old edition, but rather “an cn- 
tirelj' new work”. The words are easj' to find, easy to read and well defined. The defini- 
tions include modern usages. In addition, the work possesses a number of other useful 
features. This new dictionary gives one a sense of satisfaction in its use. The editors and 
publishers have apparentlj' spared no effort or expense in its preparation. Thej- are to be 
highlj' commended for this e.xcellent contribution to medical science. 

Medical Etymology. By 0. H. Pepper, M.D., Professor of Medicine, University of Penn- 
sjdvania, Philadelphia. 263 pp. $5.00. Philadelphia: W. B. Saunders Company, 1919. 
The author of this concise and useful guide to medical terminology must have been im- 
pelled to prepare this work as a logical result of j'ears of medical teaching. Even- student 
of medicine, dentistry and nursing should be required to own or have constant, ready 
access to this volume. One ventures to suggest that, even after student-days, reference 
to this volume will be found of value. 

There is no question but that its use will make medical terms more meaningful. The 
book is concerned with the origin of terms rather than with their definition. Sjjccial chap- 
ters are devoted to common terms used in each of 17 different specialties in medicine, liotli 
in preclinical and clinical subjects; a separate chapter is given over to dental terminology. 
Nearly 4,000 terms are analyzed in one or more sections. 
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TI‘C Blood and Bone Marrow in Patients until Cirrhosis of the Liver. L. Bekman'', A. R. Axee- 

Roi), T. X. IIoKAX, S. D. Jacobson, E. C. Vondeiuieide and E. A. SiiAitP. Blood, 4: 

511-533, 19-10. 

The .study is b.-tsed on a review of tlie literature and the author.?’ analt-sis of 25 patients 
with diagno.ses of cirrhosis of the liver verified b\' biopsy. Quantitative data and clinieal 
findings are given in tables and ajtpended case reports. The principal blood findings were 
macrocytic or normocytic anemia with normal or elevated mean corpuscular hemoglobin 
value.?, lymphopenia, and thrombocytopenia in the majority of cases. Anemia was inde- 
{)endent of l)leeding, and the severity of anemia or macrocytosis was not related to the 
severity or duration of the liver lesion. Absolute lymphopenia, regardless of the total 
leukocyte count, was the most constant significant alteration of the leulcoc 3 'te picture. 

The consistent change in the bone marrow w,as c.vtension of the marrow organ so that 
active hemopoiesis occurred in the shafts of the long bones. Even in patients with advanced 
liver lesions h.vpocellularitj’ was an unusual finding in the marrow. Megaloblastic eiythro- 
I)oie.sis was not found in anj' of the patients. 

The authors review various theories of the mechanism of the anemia in cirrhosis, and 
suggest th.'it hemodilution and hcmolvsis (related to hj’persjdenism) maj’' be important 
factors for the low red cell counts seen in manj' patients with the disease. The combined 
blood ami sternal marrow studj’ was considered useful in establishing the diagnosis of 
cirrhosis of the liver in patients in whom other diseases have obscured its manifestations 
or in whom historical evidence was absent so that the clinical diagnosis was difficult. 

Detroit Lawkence Berman 

Osmotie Besistance of Erythrocytes from Patients until Carcinoma. T. li. Wilson and W. 

E. Landmesser, Jr. Cancer, 2: 503-509, 1949. 
study of the osmotic resistance of red blood cells using 4 dilTcrent solutions was made 
on 90 while patients with a variet.v of malignant diseases, and compared with normal 
persons. 23 cases of benign gastric and duodenal ulcer were included. Negroes were not 
included because of an extrcmel.v wide range in the normal subject. The solutions used 
were: (1) O.IS M gl.vcerol in 0.3G% NaCl, (2) 0.24 M thiourea in 0.18% NaCl, (3) 0.47% 
NaCl, and (4) 0.30% NaCl. 

Statistical data on carcinoma of the breast, stomach and colon are given. In the ma- 
jority of instances the jiatients with breast carcinoma had red blood cells with normal 
resistance, while those of the other 2 groups showed increased resistance. The role of ane- 
mia ami met.astasis in the production of this resistance is not made clear. Patients with 
benign iieittic ulcer showed a normal response. The authors arc careful to emjih.asizc that 
these observations are not presented as a “new test” for cancer, since red blood cells from 
patients with pernicious anemia and the carrier form of Mediterranean anemia also show 
incre.'ised osmotic resistance. 

Broollyn Leo M. Meyer 

An Ernhialion of Sternal Aspiration A,s An Aid In Diagnosis of the Malignant Lymphomata. 

Talbert Cooper and Charles H. Watkins. Blood, 4: .534-549, 1949. 

The .'luthors investigated the sternal marrow of 15 patients with Hodgkin’s disease, 10 
with lymi)hosarcoma .and 2 with follicular l.vmphoma. Smears and fi.ved sections of m.arrow 
units were studied. There were no consistent abnormalities or specific changes encountered 
in the grouj) of Hodgkin’s disc.asc, although man\'’ ptitienls showed m.veloid h.vperjilasia 
with shift to the left. The authors suggest that, because of the high incidence of positive 
findings in jiostmortem sections taken at random in ciises of Hodgkin’s disease, multiple 
asi)iration.s at various sites maj- prove more fruitful. In 7 of the 10 jiatients with It'mpho- 
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sarcoma there was IjTOphocytosis of the bone marrow, varying from 30 to 70 per cent. Four 
different types of abnormal lymphocj^tes were found. Erythroid elements were reduced. 
In follicular lymphoma, no diagnostic features were observed. 

This reviewer has examined the bone marrow content of many patients with these 
diseases and has noted several points of difference. In the lymphosarcoma group wo li.ave 
never observed the degree of lymphocj’tosis of the marrow which was reported, unless a 
focal area of invasion was aspirated. When the lymphocytes constituted over 25 per cent 
of all nucleated cells, continued observation of the patients revealed the gradual develop- 
ment of the blood picture of chronic Ij'mphocytic leukemia. Such cases have frcciucntly 
been mislabelled “leukosarcoma”. In the follicular Ij’mphoma group, we have frequentlv 
found up to 30 or 40 per cent of extremely small (7-S mm.) darkly-stained lymphoeyte.s 
with no rim of cytoplasm in the bone marrow. These cells closelj' resemble those seen in 
the peripheral blood and bone marrow of infants, young children and patients with infec- 
tious lymphocytosis. These were formerly called “hematogones”. 

Leo M. Meyer 

Heterologous Ocular Transplantation as a Practical Test for Cancer. J. A. Scuiiaing, A. C. 

Snell, Jr., and B. V. Favata, Cancer, 2: 480-489, 1949. 

It was the purpose of the authors to determine the practical value of the method in the 
diagnosis of cancer. Growth occurred in only 8 of 36 cases. Simultaneous tissue cultures 
of the same tumors grew in 15 of 19 cases. Greater success w.as noted in the group of connec- 
tive tissue neoplasms. The limitations of the method were found to be infection, low tumor- 
content of the transplanted fragment, and desmoplastic reaction. The authors conclude 
that with the high incidence of failures (78 per cent) in proved cases of malignancy, the 
method is not of practical value. On the other hand, they do not deny the merit of tliis 
procedure as a tool for investigative work, and the opportunity of identifying a tumor 
which on routine histologic study has been found to be obscure. They also emphasize the 
observation made by Greene that successful growth of tumors indicates a high degree of 
autonomy. A concise historical summary of the method dating back to 1873 is included 
in the paper. 

Leo M. Meyer 


Heinz Body Phenomenon in Erythrocytes. A Review. S. II. Webster. Blood, 4: 479—197. 1919. 

This review of the Heinz body is complete, and includes historical background, micro- 
scopic appearance, staining qualities, chemical nature, mechanism of formation (in vivo 
and in vitro), relationship to methemoglobulin, and the role of the spleen. It is strange 
that so little emphasis has been placed on the significance of tlieso structures, considering 
their close association with drug and industrial poisonings in man. The drugs most fre- 
quently associated arc phenyl hydrazine and its acetyl derivative, the sulfonamide group.s, 
and other compounds having a hemolytic action on red blood cells. The damage to erythro- 
cytes is usually followed by the production of these bodies within the cells and, if severe 
enough, is frequently associated with evidence of hemolysis and anemia. The pajier is a 
comprehensive review of the subject, and includes an extensive bibliography of clinical 
and experimental data. 

Leo M. Me.yer 

Die akntc Silikosc dcs sarganscr Bcckcns. E. Ueiilinger. Schweiz. Ztschr. f. Path. u. 

Bakt., 12: 150-157, 1949. 

Lcs Lesions Vasculaircs dans Ic Poumon Silicotiquc ct kurs Relations avee la Tiibcrculnsc. 

J. L. Njcoi). Idem, 12: 157-160, 1949. 

At the 14th annual meeting of the Free Association of Swiss Pathologists, hehi at Zu- 
rich, June 19-20, 1948 two papers were presented on silicosis. Uehlingcr’s contribution con- 
cerns acute silicosis encountered recently in Switzerland. Veins of quartz are found 
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fliroiipliout the Sargaii Basin area where the Swiss were constructing (1940-1945) forti- 
fications. Of 22 miners wlio were engaged on tlie project, by the end of 1947, “12 had died 
of silicosis and tuberculosis, 9 suffered from silicosis, grades I-III, one had questionable 
silicotuberculosis”. The clinical data are to be found in another publication (Lang, F., 
and Zollinger, R.: Schweiz. Ztschr. f. Unfallhcilk., 1949). 

Of the 12 subjects who died, 10 came to necropsy. The time of c.\posure varied from 10 
to 3C months, the latent period (beginning of c.vposure to invalidism) from 43 to 72 months 
(median, 57 months), and the lethal interim (beginning of exposure to death) from C9 to 
03 months (median, 77 months). Both clinicalh' and radiographically there are two phases; 
in the first, there is an extensive diffuse pulmonar 3 ' storage of quartz; in the second or 
lethal i)hasc, there are massive central masses and peripheral jdaques in the middle and 
lower lobes along the interlobar spaces. 

.4t necrops.v the appearance of acute silicosis of miners is uniform. Indurative areas, 
up to the size of apples, are encountered in the central parts of the lungs and plaque- 
like scars (1-2 cm. thick) along the lobar borders. The larger lesions, basicallj" olive-green 
with gra.v stippling, are composed of smaller nodules, up to the size of a pea. In addition, 
there is a fine graj’-green reticular pattern with submiliarj’ thickenings at the points of 
intersection; these arc largclj- in the lower lobes. There is pronounced hjqieremia and 
swelling of the tracheobronchial l\’m])h nodes. As in other forms of silicosis, exudative 
tuberculosis is an added component in 5 of the 11 cases. 

Microscopicalh- in the carh' or first phase, there is deposition of quartz dust along the 
entire pulmonaiw skeleton without special storage in tlie l.ymphatic apparatus. Silicosis 
of the lower lobes apparcntl.v leads earh' to rcspiratoiy insufficiencj'. The second phase 
is initiated b.v hyalinization of the tissues storing the quartz. The large shadows in acute 
silicosis, seen roentgcnologicallj', arc not produced b.v confluence of individual foci, but 
arc the result of “massive interstitial and intra-alvcolar dust storage with consequent 
diffuse sclerosis”. The tracheobronchial lymph nodes are relatively spared, perhaps be- 
cause there is insufficient time for massive passage of quartz dust from the lungs or be- 
cause there is interference within the lung of such passage. 

If is concluded that acute silicosis develops when there is exposure to large quantities 
of quartz dust of fine size (under 3 microns). Both criteria were met in the mining opera- 
tions where quartz content of some veins is as high as 64 per cent. 

Nicod’s contribution on “The vascular lesions in the silicotic lung and their relation 
to tuljcrculosis” is based on the stud.v of lungs from 27 miners with silicosis. The vascu- 
lar changes, superficially quite varied, are, in rcalitj', limited. Everywhere, cspeciullj' in 
the Ic.ss diseased lungs, the adventitia is converted into a histiocjdic cuff with the offend- 
ing dust in the cells. Sometimes the intima escapes, but often there is eccentric fibrous 
thickening, with dust-sjjrinkled cells among the collagen bundles. Since such cells are not 
encountered in the media, non-advenlitial origin is not unlikcl}'. Nicod suggests that the 
endothelium ma.v fix silicic grains assumed to bo in the circulating blood. Medial changes 
are largcl.v confined to disappearance of clastic fibres. The process, associated with the 
intimal disease, starts at the medio-advcntitial junction and proceed toward the internal 
elastic membrane. True arteritic or jddebitic stigmata are not recognized. 

The vascular lesions arc not unique to silicosis, but there is “a certain air of spcci- 
ficit.v” in that an altered vessel maj- lie next to a virtually' normal one. Similar changes are 
found in the lungs of tuberculous miners, but alwa.vs with additional features of tuber- 
culous vascular contamination. 

Tulierculosis (Ranke II tjqje) is frequent among pneumonoconiotics. Nicod records C 
per cent of hematogenous lesions among 142 silicotics. He also points out that the tuber- 
culous lesions arc of the same appearance and importance whether or not dissemination 
is In- the vascular route. He remarks that the explanation of the frequenej’ of tuberculosis 
in silicotic patients is not to be found in simple morpholog.v. 

Discussing Xicod’s j)resentation, Roulcf offers the concept of “microsilicosis”. In older 
people, there is, with increasing age, increasing content of silicates at the pulmonar.y api- 
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cGS. UndGr tlicsG circunistancGSj deposition dust in the tmcheobroncliinl Ivnipli nodes is 
often profound, especially in the presence of chronic (deforming) bronchitis' which Roulet 
links to this type of “silent” silicosis. 

Fort Wayne S. Rab.son 

Die Wirhuny verschiedeyier IvicselscixiTefoTtncn ini scixsihilisicrlcii Ticroryaiiisnius, Wii<- 

HELM Koch. Frankf. Ztschr. f. Path., 60: 58-96, 1949. 

Koch introduces his contribution on “The action of various forms of silicic acid in the 
sensitized animal organism” with a review of the present status of our knowledge of tlie 
fate and effects of the silicates in animals and man. He presents four anatomic sites in the 
respiratory tract as deserving consideration: nose and n.asopharynx ; larynx, trachea and 
bronchi; the total alveolar apparatus; pulmonary connective tissue network and lymj)h 
channels. Koch’s experiments are devoted to the last of these four sites. The subcutaneous 
route alone was used for injection of the r.abbits. Quartz dust of varied fineness, colloidal 
silicic acid solution, and silicic acid with aerosol properties were among the six substances 
employed. The animals were sensitized to dried egg-albumen, nucleic acid (fecal), and an 
antigen mixture of pneumococcus culture-filtrates and organ-extracts. Injections were 
given over different periods, and most animals were e.xamined as late as three years after 
the beginning of the experiment. 

In a relatively short time “typical” silicotic nodules developed in the subcutis, and it 
was possible to follow the anatomic changes from foreign body granuloma, “resorption” 
granuloma, and necrosis- to fiber formation. In two animals, H years after injection with 
similar doses of silicic acid, subcutaneous cysts (“Breicyste”) were formed. In none of the 
silicic acid (colloidal; non-colloidal) experiments did anything more than a few scattered 
nodules appear, and the C5'sts did not develop at the site of injection. 

Koch also emphasizes the role of fatty substances and of iron during the phase of the 
“resorption” granuloma produced by both silicic acid series. He suggests that the detoxi- 
fication of soluble silicic acid may be accomplished by esterification with cholesterol and 
phosphatids. It may also take place by the introduction of molecules of silicic acid into 
the fatty acids or their esters, followed by the formation of a transportable form when 
protein colloid is added. Esterification is accelerated by the presence of local oxygen or 
of oxygen-carrying ferments. 

Part of the effect of quartz depends on its solution in the tissues. There is also a me- 
chanical effect which begins immedi.ately after injection of quartz into the subcutis, which 
then becomes incorporated into the post-solution phenomenon. That the result is partly 
mechanical is demonstrated by the absence of connective ti.ssuo proliferation when col- 
loid.al silicic acid is used. Koch also considers another factor, the electrical charge of the 
particles of crystalline silicic acid. 

Sensitization to foreign protein displaces the reaction to colloidal silicic acid in the 
direction of increasing tolerance of the acid in smaller and medium doses, and in the direc- 
tion of heightened tendency to necrosis in medium and greater doses. .As far as tissue 
response to quartz injections is concerned, it is considered i)robable that the sensitization 
strengthens the necrotic tendency and speeds up the formation of fibrous tis.suc. Kocii be- 
lieves that severe local damage by the continual flow of quartz particles of colloidal silicic 
acid is present only when the reticulo-endothclial apparatus, which is attempting to de- 
toxify, becomes “paralyzed”. Silicotic scars and the silicotic cyst (“Breicyst”) are re- 
garded as the expression of the local incrc.asc of concentration of quartz or of colloidal 
silicic acid. It is considered that the change in the action of these two substances by for- 
eign protein sensitization is a “par.allergic” phenomenon, and in part merely the simple 
summation of stimuli. 

The action of the air passages in filtering dusts influences the amount of tiust and the 
size of the jiarliclcs which reach the pulmonary connective tissue network. 

The tendency to the development of severe dust disease in the lungs rests on the indi- 
vidual response to the dusts deposited in the network and in the lymph nodal reticulum. 
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The tendency is influenced by the available reactive lipoids, the efficiency of protein me- 
tabolism in supplying oxidative ferments, and the tonus of the vegetative nervous system 
in the tirea of the lung segments. Koch concludes that the processes described in his paper 
may .‘jhed light on the action of other toxic agents, on the pathogenesis of tuberculosis, 
and on the relationship of silicosis and tuberculosis. 

S. ]M. Rabson 

BriicrUolic Oslcomydilis of Man and Animal. Leo Lowbeer. Proc. Staff Meet., Hillcrcst 

Mem. ITosp., Tulsa, 6: 1-3G, 19-19. 

C'hronic disease remains one of the major handicaps to achieving a happier middle and 
old !igc. Of the chronic ailments brucellosis is assuming even greater importance as its 
I)!ithologic anatomy and immunology arc investigated. Among the relatively few workers 
devoting major attention to this maladj’ is Lowbeer. It is unfortunate that the results of 
his studies hitherto have been published in local journals, and it is to bo hoped that in the 
future other facilities will be used to reach a larger medical public. The paper here reviewed 
was presented before the recent Inter-American Congress on Brucellosis held in Buenos 
.■Vires, November, 1948. 

The introduction consists of a brief review of the pathogenesis of the bruccllotic state, 
especially in the osseous tissues. Major attention is given to the much truncated findings 
in 4 human, and in 4 porcine cases of brucellar ostcom 3 ’clitis, together with summaries of 
clinical findings. 

The anatomic results made it possible to trace the development of the disease through 
its .several i)hases. The carlj' stage differs from pj’ogcnic osteomj’clitis bj' being less puru- 
lent .and extensive locally and bj' a greater tendcnc}' to repair. Later, the granulomatous 
character is well j)ronounced with central necrosis and peripheral fibrosis and growth of 
now bone. Tissue destruction is “apparenllj' rapid but self-limited . . . (and) soon becomes 
localized”. There were no significant differences in the nature of the brucellotic granuloma 
in man and in animals. 

There are 01 accompanj-ing illustrations, of gross and microscopic preparations as well 
.as of roentgcnographic films. Size and qu.alitj' of reproduction leave much to be desired, 
e.si)eci.ally of photomicrographs. The extensive bibliographj' of more than 200 publications 
is numbered, but fewer than a dozen of them arc referred to in the text. These deficiencies 
in this worthwhile project should be corrected in future publications. 

S. M. Rabson 

.4 Study of Certain Aspects of Blood Coagulation in the Postoperative Stale in Congestive 

Heart Failure and in Thrombophlebitis. Noble O. Fowler. J. Clin. Investigation, 28: 

G71-G7S, 1949. 

The studj' was made to determine if there is anj' correlation .among the various tests 
used to detect increased coagulabilitj’ of the blood. These procedures are coagulation 
time (Lee-White, lustcroid tube, silicone tube), clot retraction, Waugh and Ruddick hep- 
arin test, heparin tolerance test, and estimation of the ])rothrombin time emplojdng 
both whole and diluted (12. .5 i)er cent) plasma. An attempt was made to determine if any 
of the tests can be used to predict venous thrombosis in patients. In addition, the fre- 
quency of In-pcrcoagulablc blood in the postoperative state and in congestive he.art failure 
was studied, and observations were made on the effect of tube size and temperature on 
the Lee-White coagulation time. 

Twentj--nine patients were studied postoperativch', as well as 27 patients with conges- 
tive failure, three patients with acute thrombophlebitis, and a group of normal controls. 
\ arious modifications of the technics were used to increase the sensitivitj' of the procedure. 
Prothrombin estimations were made bv the Quick technic using Squibb’s thromboplastin. 

Ihe author found poor correlation among the various tests used to detect increased 
coagulabilitj' of the blood. This suggests that the procedures are dependent upon different 
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factors in the clotting mechanism. He also found hypercoagulability of the l)lood fre- 
quently in the postoperative period. It was detectable as long as 12 days after surgery. 
It was not possible to select the candidates for venous thrombosis by changes in tlie coagu- 
lability of the blood. The author believes the Waugh-Ruddick test to be more sensitive than 
the others, as used in this study, as an index of blood coagulability. Its lack of specificity, 
it is believed, robs it of its value in predicting or diagnosing venous thrombosis. 

New York Siiepaud Sii.vi'iro 

The One-Slage and Two-Stage Prothrombin Methods in the Control of Dicumarol Therapg, 

with Bewarks on AC Globulin. John H. Olwin, M.D. J. Lab. and Clin. Med., 34;80G- 

813, 1949. 

A study of the comparative results of prothrombin estimation obtained by the one and 
two-stage methods. The experience with the behavior of accelerator globulin is reported 
and the possible relationship to disparities between the two methods of estimation of pro- 
thrombin time is discussed. 

One hundred and forty patients receiving Dicumarol were studied. In the first 99 the 
two-stage method was used; in the next 41, AC globulin was also tested, according to Sco- 
gers. In 95 of the first 99 patients, the Quick method was run parallel with the two-stage 
method. In 10 of the first 99 cases the Quick method was employed using 12.5 jjer cent 
plasma and 5 per cent plasma. 

Initial doses of Dicumarol of 200 to 500 mg. were given, followed on the next day by 100- 
200 mg. and then by variable doses depending upon the prothrombin time. After the pa- 
tients were “stabilized”, prothrombin estimations were made at weekly intervals and in 
some oases every two weeks. Periods of medication varied, the average being CO days, the 
maximum 2 years. 

The two-stage method was found more accurate and safer than the single-stage pro- 
cedure for control of Dicumarol medication. The accelerator factor was depressed initially 
after Dicumarol but returned to normal after 21 days. The reasons for the disparity be- 
tween the two methods of prothrombin estimation were not uncovered in the study. 

The normal and therapeutic range of prothrombin time are not stated. With the one 
exception of a chart containing diluted plasma prothrombin times, no time values arc 
given, and percentages are reported exclusively. 

Estimation of prothrombin time of diluted plasma was made in only 10 cases. Five per 
cent plasma was employed but it is not stated if the end-point was satisfactory, c.specially 
after Dicumarol. 

Shepard SitAPtno 

Blood Histamine in Leukemia and Erythremia. M. B. Shi.mkin, L. Sapirstein, F. 

R. Goetzel, P. M. Wheeler, and H. I. Berli.n. J. Nat. Cancer Inst., 9: 379-3S7, 

1949. 

Over a decade ago the finding of increased quantities of histamine in the blood of pa- 
tients with myelocytic leukemia was reported. The present report concerns it.self with a 
scries of patients with various leukocytoses, myelocytic and lympliocytic leukcmia.s, and 
erythremia, who were studied with regard to the histamine content of their whole blood 
and plasma. 

Normal histamine values in the blood of adults fell between l.S and 8.5 micrograms 
per 100 ml., with an average of 4.0 micrograms. These values have been found to be almost 
identical on rejretition at a later date. Previous work has localized SO ))er cent of the blood 
histamine in man in the white blood cells, chiefly in the granulocytes. Slight traces arc 
present in the plasma. The histamine content, however, is not directly related to the num- 
ber of circulating granulocytes, as shown by the relatively normal values in simple Icuko- 
ej’toses and eosinophilias. 

Marked increases occurred in myelocytic leukemia (in one patient being as high as IGSO 
micrograms per 100 ml.) in the presence of a substantial increase in the leukocyte count. 
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Till! lovfls wore liighcr in chronic mj-clocj-tic leukemia than in acute myelosis or acute 
fxacerhations of chronic myelosis. The blood histamine levels were essential!}' normal in 
lyini)hocytic and monocytic leukemias, and slightly elcv'atcd in erythremia. 

Xcir Orleans, Louisiana Ben Fisiieu 

The Saturc of Russell Bodies and KurloJJ Bodies. Observations on the ejjtochcjnistry of plasma- 
erlls and rctieuluni eclls. A. G. Pearse, J. Clin. Path., 2: SI, 1949. 

Thi.s interesting paper will I)e welcomed by many pathologists who have long been curi- 
ou.s as to tlic nature of the often-seen Russell bodies. The KurlofT bodies, found in guinea- 
pig si)lcnic and blood lymphocytes, arc thought to be related structures. 

The author studied both types of bodies b}- specific histochemical methods before and 
after treatment with ribonuclease, hyaluronidasc, and diastase, and gives his conclusions 
as to chemical composition of each. He discusses the significance of the findings in both 
bodies of mucoprotein and ribonucleic acid in relation to the various theories of their for- 
mation. 

The evidence presented points to the probabilitj' that the mueoprotcin is secreted by 
the {j.'irent cell rather than that it is stored or absorbed from without. He lists in detail the 
technics used and presents photomicrographs and an e.xtensive bibliography. 

Indianapolis, Indiana C. G. Culbertson 

The M ierohiologieal Assay of Riboflavine and Nicotinic Acid in Urine. J. Fitzpatrick and 
S. B. Tompsett. j. Clin. Path., 2: 121, 1949. 

This article describes the assay of the substances mentioned in the urine, using Lacto- 
barillus hclveticus (c.asei) N.C.T.C. No. 6375 for riboflavin and Lactobacillus arabinosus 
17/5 X.C.T.C. No. 0376 for nicotinic acid. 

Instructions for preparation of the synthetic medium used are given. Details concerning 
collection and dilution of urine are stated. Studies on the recovery of the substances after 
adding definite amounts to urine specimens arc reported for five different cases. 

C. G. Culbertson 

Rapid Determination of the Sickle Cell Trait by the Use of a Reducing Agent. A. W. Williams 
AND J. P. M.xckey. j. Clin. Path., 2: 141, 1949. 

.\fter discussing previously-reported methods for the determination of the presence or 
absence of the sickle cell trait, the authors describe their own method using sodium liy- 
drosulphitc. The method yields results in 20 minutes comparable to the sealed wet prep- 
aration road at 48 hours. The results of these methods are in good agreement. 

C. G. Culbertson 

'The Determination of the Total Neutral 17 -Ketosteroids in Urine. S. L. To.MPSE'fT. J. Clin. 
Path.. 2: 126, 1949. 

The author describes a method which modifies previously reported methods using acid 
hydrolysis and ether c.xtraction and colorimetric estimation by the Zimmermann reaction. 
When apjilied to urinary e.vtracts there is an interfering brown, nonspecific coloration. 
The .-lUthor, therefore, suggests the use of Girard’s reagent T. This does not completely 
eliminate the brown coloration but directions arc given for dealing with it b}- use of filters. 

The methods are listed in detail and a comparison of results obtained by the two methods 
of e.xtraction is given. 

C. G. Culbertson 

Elution of an Incomplete Type of Antibody from the Erythrocytes in Acquired Hemolytic 
.Anemia. P. Kidd. .1. Clin. Path., 2: 103, 1949. 

The author cites evidence from the literature that it is po.ssiblc to differentiate between 
congenital and acquired types of acholuric jaundice b\' the Coombs anti-human globulin 
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serum technic. The antiserum agglutinates the erj-lhrocytcs of patients with accjuircd 
hemolytic anemia but not of those with anemia of the congenital variety. In studying six 
cases of the acquired type of disease the author confirmed this observation and tested for 
the “incomplete” antibody of Race, which he found to bo negative in the serum of tho.se 
individuals. He reports a technic for elution of the “incomplete” antibody and reports 
studies on the properties of this antibod 5 ’-. 

All technics are described in detail and the resulting eluted antibody was studied as to 
titer, range of erythrocytes affected, and thermal amplitude, as well .as its effect on the 
fragility of normal erythrocytes. All human red cells can be sensitized by the elu.atcs with- 
out regard to usual or Rh grouping. Titers ran from 1:16 to 1:256. When the thorni.al ampli- 
tude was set between 40 C. and 37 C. no effect of changes in temperature between these 
limits was noted. Eluates did not significantly alter the osmotic fragility of normal red 
cells nor of those from two patients with the disease in the series. 

Experiments to demonstrate the presence of a “blocking” effect to cold agglutinins, 
present in some cases of acquired hemolytic anemia, failed to demonstrate this effect. 

Discussion of the significance and man 3 ' other details of the findings arc given. 

C. G. Cui.nEKTSox 

The Iron Reserve of a Normal Man. M. Hynes. J. Clin. Path., 2: 99, 1949. 

The author reports studies designed to determine the iron reserve b.v bleeding the indi- 
vidual until the rate of hemoglobin regeneration falls to a constant level. The daily absorp- 
tion from the food in excess of the normal requirement to replace worn-out red cells wa.s 
calculated from the different rates of hemoglobin regeneration when 6.5 and 20 ml. of blood 
were withdrawn dailj^ after e.xhaustion of the iron reserve. He calculates the iron reserve 
value at 600 mg. 

The author states that the iron reserve “would not be depleted b}^ blood donations of 
450 ml. as often as five times jmarl}' bj'' a man or bi' a woman with normal menstrual loss.” 
He states that the average English diet can 3 'ield 4 mg. of ii'on daily for hemoglobin S 3 'n- 
thesis above the normal needs. 

C. G. CLLm.Ri.'O.v 

The Surgical Pathology of Rectal Cancer. C. E. Dukes. J. Clin. Path., 2: 95, 1019. 

Dr. Dukes presents statistics from an anal 3 'sis of 716 cases treated 63 ’ radical excision 
between 1928 and 1941. All but 12 patients were followed for a period of five 3 'ears. 

The author classifies the tumors into three main groups, adeno, colloid, and simplex, 
which grouping he believes to be significant in relation to prognosi.s. Definition and descrip- 
tion of each variet 3 ’’ is presented in considerable detail. 

He stresses the importance of and presents methods for determining the extent of 
local spread. Venous and 13 'mphatic spread are discussed. 

In this series 50 per cent of patients wex'c living at the end of five 3 'ear,s. 

C. G. CUI.IIEUT.SOX 

Cystic Pneumatosis of the Large Intestine. I. Fried.mann. .1. Clin. Path., 2; 91 , 1949. 

The condition reported is defined as the presence of gas in cyst-like formations in the 
gastrointestinal tract. The literature reviewed states some 200 cases h.ave been reported, 
predominantl 3 ' in adults. The causes as well as the gross and microscopic pathology arc 
discussed. The condition is difficult to diagnose clinicall 3 - and has usually been recognized 
at operation or at necrops 3 ' and more recent I 3 ' 1 ) 3 ' X-ra 3 '. 

A case historv is presented along with photomicrographs and a bibliograpl^ . 

C. G. CvLni'.RT.sos 

Orlhotolidine Hydrochloride Test for Blood in Urine. H. Zw.\RENSTi:r.x. J. Clin. Path., 2: 145, 

1949. 

A simple method for determination of blood in the urine is described. The correlation 



lOfiO 


SEI^KCTED ABSTUACTS 


lif'twccn the results of the test and (he amount of hemoglobin present, as well as the sub- 
stances gi\’ing false positive tests, are mentioned. 

The sensitivity of the test is said to be greater than the microscojtic test for red cells and 
sixteen times more sensitive than the spectroscopic lest for free hcmoglobulin. The method 
is H.'iid to be able to detect two red cells per cu. mm. and as little as 150 micrograms he- 
moglobin jter 100 ml. 

C. G. Culbertson 

OpalcKccncc of Scrum aflcr Total Body X -Irradiation as a Prognostic Sign of Death. R. L. Ros- 
i;ntiiai.. Science, 110: -1.3— 1-1, 1949. 

Marked opalescence was noted in the serum and plasma of rabbits which died a few 
days after exposure to a single lethal dose of total body irradiation. Opalescence appeared 
within 21 hours following radiation and disappeared completely 72 hours after exposure. 
Rabbits of the Xcw Zealand white strain were given single doses of 200 Kv/X-irradiation 
over the total body. .\11 animals showing marked opalescence died as a result of radiation 
within five days following exposure. At present there is no clear explanation of the mech- 
anism. Tlic phenomenon maj’not onlj’ provide a valuable early measurement of the effect of 
acute exposure to r.adiation, l)ut may lead to further knowledge concerning the nature of 
adiation sickness and its lethal mechanisms. 
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AUTOiMATIC TISSUE DEHYDRATING AND 
EMBEDDING APPARATUS* 

JOSEPH TANNENBERG, M.D. 

From the Genesee Count!/ Laboratory, Batavia, New York 

The pitfalls of the present embedding methods became particularly apparent 
at the beginning of the war when skilled technicians had to be replaced by un- 
trained personnel. Manual transfer of many specimens through several contain- 
ers filled with various dehj'drating and clearing fluids, was time-consuming and 
not infrequently resulted in confusing the identit3' of the specimens. The method 
here described eliminates these risks. The method was developed o\’er a period 
of eight 3’'ears and was tested in its final form for over a j'ear. It utilizes a .spe- 
cial tissue container and an automatic dehj'drating apparatus. The tissue speci- 
mens are delij’^drated within the same container that is used to form the tissue 
paraffin-blocks. 

THE TISSUE CONTAINER 

The tissue container has the appearance of a metal box measuring about 
13.2 4.9 cm. and 3.5 cm. in height. It is open at the top and consists of six 

interlocking “tissue carriers proper”, a pair of outer sidewalls and a pair of 
clamps. The tissue “carrier” is the basic unit. It is U-shaped, has a flat bottom 
and measures 4.7 x 2 cm. The two upright sidewalls have a height of approxi- 
matel.y 3 cm. and a length of 4.7 cm. One sidewall carries an interlocking device 
at its upper end as well as a receptacle for a specimen marker (Fig. 1). This 
Avail should be 1 or 2 mm. higher than the other. Anj" numlier of carriers can be 
interlocked for simultaneous handling, but it has been found practical to unite 
six of them to form the compartments of one container. The open sides of this 
interlocked unit are closed bj”- the “outer sidewalls” of the tissue container. The 
edges of these sidewalls are bent rectangularh’- to support the bottom and the 
small sidewalls of the carrier unit. The carrier unit and the sidewalls of the con- 
tainer are held together bj" one or two U-shaped clamps. Each clamp carries a 
stout handle on its upper rolled-in edge (Fig. 2). The outer sidewalls of the con- 
tainer and the Avails of the carriers, forming one unit, must fit so closely that 
CA^cn minute tissue particles cannot escape from one compartment into another. 
On the other hand, the dehj'drating fluid and melted paraffin must be ])ermitted 
to enter the compartments from beloAv and through the capillaiy space betAveen 
the AA'alls of the compartments. Each compartment can be used for tAvo speci- 

* RoceiA’cel for public.ition, June 10, 1949. 

Presented at the Twcnty-Eighlli Ainui.al Meeting of the .American Society of Clinical 
Pathologist.?, in Chicago, October 13, 1949. 
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mens of a size ordinarily used for tissue blocks. If particularly large specimens 
arc to be embedded, larger tissue carriers may be used, one larger carrier replac- 
ing tu'o of ordinaiy size. 

After testing various materials, monel sheet metal was found to be the most 
satisfactory. This had the necessary resi.stance to corrosion, rigidity and resili- 
ency, as well as the property of releasing easilj’’ the paraffin blocks with smooth 
and even surfaces. 

Figure 3 also illustrates a useful variety of a tissue container. In this case the 
side and end walls are connected bj'^ piano hinges with a solid or perforated bot- 
tom that has the width of the compartment. We have had good results with this 
device, but prefer the first model because its construction is simpler and less ex- 
pensive. 


THE AUTOMATIC DEHYDRATING APPARATUS 

The automatic dehydrating apparatus is shown in Figure 4, and consists of 
four parts: (A) a storage tank, (B) a dehydrating tank proper, (C) a collecting 
tank, and (D) an electric pump. 

A. A glass bottle holding about 8 liters is used as a storage tank. It has an 
outlet regulated bj'' a faucet a few centimeters above its bottom. Its mouth is 
tightly closed, either by a rubber stopper protected by metal foil or by a cork 
stopper protected by paraffin, or by a screw cap or a glass lid with mercury seal. 
The stopper, or other closing device, is perforated by a metal tube, permitting 
the inflow of the delydrating fluid and by a thin vent preventing excess pres- 
sure within the tank. The bottom of the tank is covered by a layer, about 1 cm. 
in height, of calcium chloride or calcium oxide. 

jMctal containers are not as satisfactoiy as glass containers. The storage tank 
is permanently placed above the dehydrating tank to facilitate the flow by 
gravity of the dehydrating fluid into the latter. 

B. T/ic f/e/(yc/rafz ?!(7 foiiA: is a metal or glass container about 12 cm. deep and 
adeejuate in size to hold 8 to 10 tissue containers. It is connected with the stor- 
age lank (A) by a metal inflow tube and, at the opposite side, with the collect- 
ing lank (C) by a sj’^phon-controlled outflow. The outflow tube has a larger 
diameter than the inflow tube in order to permit rapid removal of the dehydrat- 
ing fluid from time to time while inflow continues at a slower rate. The syphon 
is so arranged that the outflow begins automaticalh^ when the rising fluid reaches 
a level 2 to 3 mm. below the upper edge of the tissue carriers, and is interrupted 
when it reaches a low level of about 3 mm. above the bottom of the tissue car- 
riers. This arrangement prevents drying out of the tissues under any condition 
and makes a lid on the tis.sue carriers unnece.s.saiy. A heavy well-fitted lid makes 
fhe dehydrating tank practically vapor-proof. In order to remove water that 
has been leeched from the tissues as quickly as possible from the dehydrating 
fluid, glass tra 3 ’s about 4 to 5 cm. deep, containing a laj'cr of 1 to 2 cm. of cal- 
cium chloride or oxide, are placed at the bottom of the tank. The.y arc covered 
bj- a rack that supports the tissue containers. 

C. 7 he collecting tank is at least one-third larger than the storage tank and is 
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also preferably made of glass. It is placed at a lower level than the dehydrating 
tank (B), to permit the flow of fluid by gravity. Its stopper or lid is perforated 




Fig. 1. (upper) Two “tissue carriers” with interlocking device and re- 
ceptacle for specimen marker 

Fig. 2. (lower) Tissue container consisting of a pair of rectangular side- 
walls with bent edges for .support of the bottom and small side wails of a 
unit of G tissue carriers 

by the outflow tube of the dehydrating tank and by another metal lube for 
the retransfer of the dehydrating fluid to the storage tank. This is accomplished 
by an electric pump. A thin vent also perforates the stopper. The bottom of this 
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tank is covered by a layer 4 to 5 cm. of calcium chloride or oxide. In order to 
insure that only fluid Avell-freed of water leeched from the tissues reaches the 
storage tank to be used again, the transferring tube ends well above the bot- 
tom of the collecting tank. 

D. A .vnall truck fiicl-pinnp operated by direct current from an inexpensive 
dry battery is adequate for the transfer of the deh3’-drating fluid from the col- 
lecting to the storage tank for re-use. Originall3’', interchangeable bottles of the 
same size and with the same fittings were used as storage and collecting tanks. 
The3' were simpl3’’ exchanged after each run. The pumping device was installed 
particularly to avoid the danger, when handling, of breaking a large bottle con- 
taining about two gallons of dioxane. 

THE DEHYDR.VTING AND EMBEDDING PROCESS 

Deh3alration is accomplished b3" a process similar to washing out of salt com- 
pounds in ultrafiltration, i.e., b3’’ moving constantl3’’ a large amount of fluid that, 
in our case, leeches water from the tissues that are kept at rest. The tissue con- 
tainers with a maximal load for a single run of about 100 specimens are placed 
at the same level on a rack in the upper half of the deh3'di‘ating tank. Its size 
in relation to the maximal number of specimens handled simultaneousl3’', does 
not differ materialh^ from that of a container commonl3’- used at present for or- 
dinary deh3’'dration with dioxane. It also contains calcium chloride or oxide to 
maintain the proper dehydrating qualit3’' of the upper la3’^ers of the dioxane which 
actually come in contact with the tissues. In the ordinaiy deh3’'drating process 
using dioxane, 3 or 4 containers are filled with this agent and the tissues must be 
transferred from one container to another. If the specimens have a thickness of 
about 2 mm., thc3' must remain l-l- to 2 hours in each container to insure proper 
dehydration. In our apparatus the deh3>'drating process is considerabl3’- speeded 
up b3M he automatic continuous movement of the deh3’-drating fluid which is 
present in immediate contact Avith the specimens, and penetrates them. This is 
accomjilished b3’'a slow but uninterrupted infloiv of dioxane into the dely’^drating 
tank, and its continuous rise from below to a level of about 2 cm. above the tifs- 
sucs. At this level, just about 2 mm. beloAv the upper edge of the tissue carriers, 
the rapid siphoning off of the delydrating fluid begins and lowers the fluid level 
to that of the tissues, about 3 mm. aboA^e the bottom of the tissue carriers. The 
siphoning effect is then automaticall3’’ broken and the delydrating fluid begins 
automatiealh' to rise again. This arrangement preA^ents OAmrAnAAfing from one 
compartment to another of specimens that are eA’-entually floating, and 3 '-et does 
not require a lid for the tissue containers. It also eliminates accidental diying out 
of tissue specimens, if b 3 ’’ chance the floAV of the delydrating fluid should be 
interruiited. If the infloAv faucet is arranged so that the dioxane enters the de- 
h3'drating tank at the rate of one gallon per hour, a full load of specimens of 
ordinaiy size (each specimen haAdng a thickness of about 2 mm.) ma 3 " be de- 
lydrated satisfactorih' in tivo hours. During that period at least 5 or G changes 
of the dehvdrating fluid Avill haA'e taken place. Curettings and similar tissue are 
Avcll deh3'dratcd Avithin one hour. If the delydration of thicker tissue blocks is 




Fig. 3 (upper). Photograph of tiw^ue container with G 
interlocking tissue curriers forming the compartments 
Fig. 4 (lower). Diagram of the dehydrating apparatus. 
A, storage tank; 13, dehydrating tank proper; C, collect- 
ing tank; D, electrical pump. Note small vents in .stopiier 
of each tank. 
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(Ic.^ircd, as in autopsy material, particularlj’- of brain or smooth muscle, a longer 
dehydrating period, preferably overnight, is advisable. 

At the end of one dehydrating run, the used dio.xane remains in the collect- 
ing tank, which contains a deep layer of calcium chloride or oxide until another 
batch of tissue is to be dehydrated. Then the upper two-thirds of the fluid in 
the collecting tank is pumped into the storage tank where a thin la3^er of cal- 
cium chloride or oxide is maintained. It serves as an indicator for the condition of 
the dioxane, rather than for the purpose of freeing water from the dioxane. At a 
glance at the collecting or storage tank, it can be determined whether or not 
the dioxane is fit for re-use. We have found that, even if a part of the calcium 
chloride has gone into solution b}’’ water extracted from the dio.xane, the diox- 
ane that stands above this solution and does not mix with it has still enough 
power to deln^drate tissue specimens. We replace the calcium chloride when part 
of it has become liquefied and add more dio.xane at that time. 

For the past eight j^ears we have been routinelj’’ using dioxane for tissue dc- 
Imlration with excellent results. Dio.xane is also successful in the automatic de- 
hj'drating apparatus. Acetone also maj"- be used. Alcohol, however, is unsuitable 
because a succession of alcohols of increasing concentration is required for dehj’-- 
dration. Furthermore, complete removal of the alcohol from the tissue speci- 
men is necessary since alcohol is not soluble in paraffin. 

Since the introduction of dioxane (diethjdene dioxide) bj’’ Graupner and Weis- 
berger,' warnings as to its toxicitj’’ and ill-effects on staining have repeatedlj’’ 
been voiced. Barber^ reviewed 5 cases of acute dioxane poisoning. Von Oettingen 
and .Tirouch^' found dioxane four times less toxic than eth}fiene gb’’col in their 
animal experiments. Fairle}’’,® De NaA’^asques,' Schrenk,’‘^Gar\dn,® Nelson,^- and 
others Avho used dioxane regularljq minimized its danger, if it is kept, like other 
A'olatile substances, in Avell-closed containers. The arrangement of our dehj’^drat- 
ing apparatus practicall}" prohibits anj”- escape of fumes into the AA'orking room. 
In this connection the mercuiy-scal described bj’’ Nelson'-’’ for Avide-mouthed 
jars is interesting. "Nhindegrift'® finds dioxane to haA’^e an unfaA’’orable effect on 
acid stains. HoAvever, our results A\-ith eosin and phloxine stains haA’-e been 
quite satisfactoiy in routine pathologic material, and AA^e are in accord AA'ith 
Garvin, Nelson, Baird,' - - McClung,'® and Mettler" that dio.xane causes little 
interference A\-ith staining. 

FolloAving dehjxlration the dioxane is drained from the bottom and the tissue 
containers are then immediateh’’ transferred to the paraffin oven. AVe found it 
convenient to keep square pjn-ex glass traj-’s about 20 cm. in length and 4 to 5 
cm. in depth filled Avith melted paraffin to a depth of 2 to 2.5 cm., on the .sheNes 
of our paraffin OA'en. AA'e use tAvo changes of paraffin (melting point about 58 C.), 
alloAving one-half to one hour for each paraffin bath. At the end of the impregna- 
tion period, the tissue container is lifted hy its handles from the paraffin bath 
and alloAved to drain. It is then placed on a sheet of metal (lead) foil that is coa”-- 
ered bj' paper for protection. The foil is folded around the container that is 
filled again AA'ith fresh paraffin to a height of 2 to 2.5 cm. After final arrange- 
ment of the specimens Avith a hot needle, the container AA'ith its metal foil 
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Fio. 5. Tissue containers, the upper two filled with paraffin and \vrai)i)ed with inetal-foil 
Fig. 0. Illustration of simple removal of the tissue blocks from the carriers 
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wrapi)iTig is placed in water at 10 to 12 C. or into the refrigerator as soon as 
soliditication lias begun. The metal foil wrapping is particularlj’- useful in pre- 
venting entrance of the cooling water into the still soft paraffin blocks. Following 
complete solidification of the paraffin, the metal foil is easil}^ removed, the clamps 
which hold the container together are removed bj’- using their handles as levers, 
and the Avails of the container are detached simplj^ bj’’ slight outAward pressure 
on their upper edges. Figure 6 illustrates the simple Avay in Avhich successive 
paraffin tissue blocks can be remoA'^ed bj”- hand from the carriers. The block 
may be trimmed to conA'enient size or divided into tAvo or three parts bj^ means 
of a mechanical tissue trimmer, described by Conger in the folloAA’ing article in 
this issue. To cleanse the tissue carriers of adherent paraffin after use, an inex- 
pensive roaster Avith a tra}' covered by a rack Avas found to be practical. It may 
be used AA'ith hot AA-atcr or dry heat. A final dip of the parts in used xylol Avill re- 
move the last adherent paraffin film. 

DISCUSSION 

The inirpose of tissue dehj-'dration is to make tissue specimens suitable for 
paraffin impregnation. It Avould be interesting to ascertain the optimal amount 
of tissue Avater, Avhich varies from 30 per cent in fat tissue to SO per cent in mus- 
cular tissue, that should be removed. The apparatus described brings about the 
necessary dehydration in record time for the folloAving reasons: First, a large 
quantity of dch 3 ^drating fluid is used for absorption of a small amount of Avater. 
EA'cn a full tissue load of about 100 specimens does not contain more than 70 
ml. of Avatcr. For its absorption, more than 10,000 ml. of dehydrating fluid is 
aA'ailalile and kept moving. Second, the sIoav but continual rise of the dehydrat- 
ing fluid from the bottom of the delij^drating tank constantlj'' removes AvhateAmr 
Avater may be present in the vicinity of the tissues and thereby accelerates leech- 
ing of Avatcr from the specimens. Third, that portion of the deh 3 ’’drating fluid 
Avhich has absoi'bed some Avatcr from the specimens, is periodicall 3 '’ and quickly 
removed from the deh3’drating tank 133 ’^ the s3q3hon or freed of AA’ater b3" cal- 
cium chloride kept at the bottom of the tank. This brings continual^'’ fresh de- 
h 3 'drating fluid in contact Avith the specimens. Since all tissue specimens are 
placed at the same level and the amount of deh 3 ’^drating fluid is abundant in 
relation eA'en to a maximal load, it does not malce an 3 '^ dilTerence Avhether one or 
100 specimens arc treated at a time. Our method reduces the time required for 
routine deliA'dration and paraffin impregnation to about liAm hours. The paraf- 
fin impregnation period, if desired, ma3’- be shortened b3'- a Amcuum method 
(Hoffmann 1884).® Lilh'^' and Pasternack” haA'c in recent 3 mars described dc- 
A'ices for this purpose. 

Our dehydrating method is inexpensiA-c since the apparatus is of simple con- 
struction. and the dclmlrating fluid can be used OA'er and OA’’er again. Onl3'’ the 
calcium chloride or oxide, par(lcularl3' in the collecting tank, must be rencAved 
from time to time. This should be done Avhen a distinct la 3 ’^er of liquid that does 
not mix Avith the supernatant dio.xane has accumulated at the bottom and 
reaches a fcAV millimeters aboA'e the partl 3 ’-brolcen doAA’n lumps of CaCl;. Addi- 
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tioii of a bit of cobaltous sulfate stains this layer of oversaluratcd solution of 
CaCls deep green, while the supernatant dioxane is only faintly stained. To tc.st 
further the dioxane transferred to the storage tank for re-use, a few granules 
of soluble anhydrous calcium sulfate (commercially available as Drierite*) can 
be kept on top of the thin layer of CaCl; that is maintained at the bottom of this 
tank. As long as the granules keep their shape and retain some color, the diox- 
anc is practically free of water. 


SUM.MARY 

An inexpensive, automatic, dehydrating and embedding apparatus is described 
that shortens the dehydrating period considerably, requires no handling of single 
tissue specimens, and delivers the specimens as paraffin tissue blocks within the 
same compartments of the tissue carriers in which they Averc placed jirior to 
dehydration or even fixation. It is economical to use for even a single specimen, 
and as many as 100 specimens can be handled simultancously.t 
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* Available at the W. .\. Hammond Drierite Company, Xenia, Ohio, 
t This apparatus has been patented (U. S. Pat. No. 2,437,713) and may bo obtained 
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PARAFFIN TISSUE-BLOCK TRIIMMER* 

MARTHA E. CONGER, ALA. 

From the Genesee County Laboratory, Batavia, Neio York 

Tlie accompanying figure illustrates a simple clevicef for reducing paraffin-tis- 
sue blocks to proper size preliminaiy to mounting on the microtome. It consists 
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of a knife blade mounted on a wooden stand, and is so pivoted that bj' lowering 
the knife, the e.xcess paraffin can be shaved from the ti.ssue specimen. This de- 
vice has proved to bo of considerable value in our laboratoiy after a year’s trial. 
It saves time and eliminates fatigue of the hands of the technician who formerly 
had to cut the blocks with a knife. 

* Rpceivptl for pvitilication, June 10, 1910. 

t Tlii.s apparalu.s may I)c obtained from the Will Corjioration, 39 Rus.sell Street, Roch- 
ester, New York. 
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CRITICAL ADSORPTION LE\T5LS AND ELECTROPHORETIC 
ANALYSES OF “PROTHROMBIN-FREE” PLASMAS* 

S. GOLLUB, B.A., FRANK E. KAPLAN, B.S., DAVID R. MERANZE, M.D., 

AND HAROLD TUFT, M.D. 

From the Laboratories of Mount Sinai Hospital of Philadelphia , Philadelphia, Pcnnsijlvania 

Plasma rendered prothrombin-free by adsorption has become \vidcly used in 
blood coagulation studies. The purpose of this paper is to present data on the 
critical adsorption levels of three adsorbents, aluminum hydroxide [AROIRs], 
barium sulfate (BaSo4), and tricalcium phosphate [Ca3(P04):] and an electro- 
phoretic anaR'sis of such adsorbed plasmas. By critical level is meant the mini- 
mum quantity of an adsorbent required to render plasma incoagulable upon ad- 
dition of thromboplastin-calcium chloride with subsequent incubation at 37.5 C. 
for one hour. 


MATERIALS .AND METHODS 

Oxalated normal human plasma was used throughout these experiments. 
Freshly precipitated and Avashed BaS 04 and Ca3(P04); Avere used, since com- 
mercially available reagents AA'ere inconsistent in activity and required more ma- 
terial for adsorption. Tricalcium phosphate Avas prepared b\’ mixing calcium 
chloride (CaCL) sIoaa'Ij' Avith trisodium phosphate (NasPOi) at a cool tempera- 
ture, stirring constantly. Then the precipitate Avas Avashed Avith distilled Awater 
until the supernate failed to shoAv a positiA'e test for the chloride ion (Cl~) Avith 
sih’^er nitrate in the presence of nitric acid. It Avas finally made up as a stock, 
calculated 10 per cent suspension A\-ith distilled AA-ater. Barium sulfate A\-as simi- 
larl}’’ prepared bj’’ mixing calcium chloride Avith sulfuric acid and made up as a 
stock, calculated 20 per cent suspension AA*ith distilled Awatcr. Aluminum hydrox- 
ide cream Avas used in the colloidal formf as a stock 5 per cent suspension. These 
stock suspensions AA'ere subsequently diluted Avith distilled Avater to various 
concentrations. Table 1 lists those concentrations found to be closest to the 
critical IcA'cl AA'hen added in 2 ml. amounts to 10 ml. of oxalated plasma. 

The plasma-adsorbent mixture A\'as incubated at 37.5 C. in a AA-ater bath for 
ten minutes. While in the Avatcr bath, the mixture Avas shaken once each minute 
to redisperse the adsorbent. FolloAving hard centrifugation, the clear plasma Avas 
taken off. One-tenth ml. of this plasma aa'us mixed Avith 0.2 ml. of a 1:1 mixture 
of thromboplastin-calcium chloride. The mixture Avas incubated at 37.5 C. in a 
AA-ater bath for one hour. .\t the end of this period the tube A\-as examined for a 
clot. 

The ad.sorbents AA-ere assayed on each of three normal human plasmas. Elec- 
trophoretic analyses Avere made on tAvo of these plasmas. 

* Received for publication, August 13, 1949. 

t .\mpliojcl, a commercial preparation of .5 percent aluminum hydroxide. Product of 
Wyeth, Inc., Philadelphia 3, Pa. 
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TABLE I 

Aiisoni'TioN- Lkvki-s for Normal Human Plasmas 
Adsorption oi- Prothrombin from 10 ml. of Each of Threr Oxalated Plasmas by 

2 ML. OF INDICATED PERCENTAGES OF SUSPENSIONS OF ADSORBENTS 


I’LVSWA 1 

j PLASMA 2 

PLASMA 3 

.MrOUL 

BaSOi 

I CaitrOD: 

Al(OH). 

BaSOi 

CaitPOi): 


BaSO* 

Cai(POi): 


10^ 

O 

1 


10% 

1% 

1% • 

10% 

1% 

0.75^( ; 

1 

0 c 

1 

0.2o<7c 

0.75% 

7.5% 

0.75% 

0.75% 

7.5% 

0.75% 

-L ' 

-f ' 

-f 

+ 

+ 

+ 

— 

+ • 

— 

o.o';;: 

1 


0.5% 

5% 

0.50% 

0.5% 

* : 

0.5% 

-f 

+ j 

1 

+ 

+ 

+ 

+ 


+ 


* ± indicates slight web-like clot observed after one hour’s incubation; +, clot observed 
after one hour’s incubation; — , no clot observed. 


TABLE 2 

CO.MPARISON OF ADSORBED AND UnADSORBED PlASMA SCHLIEREN DIAGRAMS 
(Figures in table refer to percentage areas) 


PLASMA* 

ALnCMIN 

ALPHA 1 
GLOPULIN 

ALPHA 2 
GLOnULIN 

BETA 

GLOBULIN 

FIBRINOGEN 

GAUMA 

GLOBULIN 

Unabsorbed , i .. 

j / fl — a 

! 53.5 

1 4.71 

10.1 

n 

9.00 

‘ 11.7 

-b 

j 50.3 

1 0.11 

7.03 


9.35 

12.1 

§ 2— a 

02. S 

! 4.41 

8.00 

10.2 

0.21 

8.4 

— b 

03.3 

1 3. 48 

8.17 

10.4 

5.23 

9.4 


02.0 

j 4.10 

8.90 

11.0 

0.10 

7.8 

-d 1 

i 

57.4 

1 

1 4.50 

11.30 

7.78 

9.52 • 

11.4 


Averages 



58.9 

5.03 

8.91 

8.92 

7.58 

10.1 

Absorbed 

^ 1— c 

i 50.8 

1 4.0 

0.4 

■n 

9.6 

11.3 

— f 

49.5 

4.7 

7.1 


12.2 

12.7 

-g 

55.8 

3.4 

6.7 

■B 

9.5 

14.4 

ft 2— e 

50.9 

4.4 

10.8 

10.7 

6.9 


— f 

55.5 

0.2 

9.4 

10.6 

7.5 

■niB 

— g 

59.5 

4.9 

8.7 

12.2 

0.1 

8.1 

— h 

00.4 

3.5 

6.9 

10.0 

0.2 


-j 1 

55 . 5 

4.8 

9.8 

11.3 

8.8 



Averages 



! 50.3 

i 1 

i 4.75 

8.95 

11.4 

8.35 

10.0 


* Plasmas a. b, c and d were unadsorbed plasmas; c, plasmas adsorbed with Amphojel; 
f, plasmas adsorbed with BaSOi; and g, h and j, plasmas adsorbed ivith Ca 3 (P 04 ):. 
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For electrophoretic analysis,'- * 5 ml. of the plasmas listed in Table 2 
were diluted with 10 ml. of biifTer and dialyzed against the bti/Ter for 2-1 liours. 
A Kief t electrophoresis apparatus was employed using the Schlieren scanning 
method of recording. An 11-ml. one-piece center-section cell was used employ- 
ing a sodium veronal bulTer of pH S.O, ionic strength (fx) = 0.1 in a water bath 
kept constant at 1 C. Areas were measured by planimetry of an eleven-fold 
(area) increased pattern, d’he figures in Table 2 refer to the ascending patterns. 



'■ i 


z 

Pig. 1 . Sani])Io pattern of aseendinR lioundarv 
Fig, 2. Sample pattern of descending honiidary 

RESULTS 

Table 1 shows adsorption levels for the three different plasmas. It is seen that 
the variation of critical adsorption values among the different jjlasmtis is small 
and that the highest critical adsorption value found for each adsoriient was I 
per cent for Al(OIl),i, 10 per cent for BaS04 and 1 i)er cent for Ca:(P04):. 

Since 2 ml. of each suspension was used for 10 ml. plasma, the critical level 
on a dry-weight basis of the above plasmas was calculated to be approximately 
as follows: BaSOi, 2.0 Gm./lOO ml. plasma; Ca3(P04):, 0.2 Gm. /lOO ml. plasma; 
AI(0IT)3, 0.2 Gm./IOO mi. plasma. 
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Ho.sults of electrophoretic analyses are shown in Table 2. Neither the absolute 
amounts of the plasma jjroteins nor the relative percentage of the adsorbed 
plasma was found to be significantly difTerent from unadsorbed plasma by simple 
statistical analysis (Student’s “T” distribution). Samples of the electrophoretic 
pattern are included (Figs. 1 and 2). 

DISCU.SSIOX 

d'he critical adsorjition values i-eportcd here for BaS 04 and A1(0II)3 were 
similar to those reported by Fantl and Nance.® We have found in supplementaiy 
tests with sevei-al plasmas that their critical adsorption values fluctuated about 
the values reported here. As was expected, the electrophoretic technic failed to 
detect the nature and amount of the plasma fraction, the removal of which 
by adsoi-plion rendered the plasma incoagulable. From the data presented, 
it is seen that the gross electrojjhoretic patterns were not altered by critical ad- 
sorption. 'J'his seems to indicate that adsorbed plasma may be used as a whole 
plasma diluent in studies in-vmhdng prothrombin and other coagulation com- 
ponents without altering the gross plasma protein s}\stem. Almost all the earlier 
worker.s^- s. 'n. u large excesses of adsorbent. Our results show that .such 
high concentrations arc unnecessary. Indeed, large excesses of adsorbent signifi- 
cantly alter the Schlieren patterns of plasma,'- .so that it seems advisable to keep 
the amount of adsorbent close to the critical level in order to retain the essential 
characteristics of whole plasma. 


.SU.ArMAHV 

Critical adsor])tion levels for three prothrombin adsorbents are presented 
together with the electrophoretic analyses of the plasmas so adsorbed. These 
data show: (1) The quantitative adsorptive power of barium sulfate, calcium 
phosphate and aluminum hydroxide on three different plasmas; (2) that difTer- 
ent adsorbents have difTerent critical levels; (3) that at the critical adsorption 
level, the plasma electrophoresis patterns are the same regardless of the adsor- 
bent employed; (4) that the electrophoretic integrity of plasma is not impaired 
by critical adsorption. 

Arl:iiowlc(l{imctils. Wc .^re indebted to Dr. Ralpii Siu and Dr. William IT. .Stahl of the 
Philadelphia Quartermaster Depot for the use of the electrophoretic equipment cmploj^ed 
in this work. 
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AX IMPROV'ED APPARATUS FOR TIIE MICRODETERMINATION OF 

CHOLESTEROL* 

E. M. ABRAHAMSOX, AI.D. 

From Ihe Jewish Hospital, liroolchjn, New York 

Cholesterol is usually determined colorimetrically, using the Liebermann- 
IRirchard reaction® to develop the color. The procedures in common use differ 
only in methods of obtaining a solution of cholesterol in chloroform vhich is 
treated vith acetic anhydride and sulfuric acid to produce a green color. 

When other lipoid constituents of the blood are to be determined, Bloor’s 
method,^ in vhich the sample is treated with a mixture of alcohol and ether, is 
generally used. The non-lipoid matei'ial is precipitated and an aliquot part of 
the filtered solution is used to determine the cholesterol. The assumption that 
the cholesterol is uniformly dispersed between the solid and liquid phases of the 
mixture is unsound thcoreticallj’’; also there is the practical objection that it is 
impossible to filter a liquid as volatile as ether without obtaining significant 
concentration of the solution b}' evaporation. 

Since the cholesterol is the only lipoid of routine clinical importance, direct 
extraction methods which avoid the inaccuracies mentioned above are prefer- 
able. The method of iMyers and WardelP has become standard. The sample is 
mixed with Plaster of Paris in a suitable vessel and the mixture is then dried in 
the oven to remove the water. The dry mixture is transferred to an extraction 
thimble and extracted with chloroform in a modified Soxhlet apparatus. The 
extract is made up to a fixed volume with chloroform, and an aliquot part is 
treated in a test tube with acetic anhj^dride and sulfuric acid in the usual man- 
ner. 

Because of the large sample required (1.0 ml.) and the difficulty in transferring 
the blood-plaster mixture quantitatively, .several modifications of this method 
have been proposed. Leiboff® simplifies the method bj" absorbing the sample on 
a disk of filter paper, drying it with gentle heat and extracting the cholesterol 
in a .special apparatus in which the color development later takes place without 
removal of the extract. This method avoids error due to evaporation of the sol- 
vent during transfer. Ling" has a similar apparatus. The author* devised an ap- 
paratus in which the blood was absorbed on cotton, cxtz’acted and ti-eated to 
develop the color in the same apparatus. 

The problem of drying the sample becomes veiy important in these four 
methods. If drying is incomplete, the solvent (chloroform) is kept from intimate 
contact with all parts of the sample bj’’ surface tension and extraction maj" be 
incomplete. If the sample is dried too rapidly, it tends to form a varnish-like 
glaze on its surface which may entrap some water and also act as an impervious 
skin to keep the solvent away from the innermost portions of the sample. 

.-MI of these direct extraction methodswerc tried in duplicate, using dried and 

* Rt'cpivod for i)ul)Iication, .XupiKst H), 10-19. 
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unclried samples, and the results were frequently discordant. There was no regu- 
larity in the discrepancies. In some cases the dried sample gave the higher value, 
showing that extraction was more complete; in as many others, the opposite 
result was obtained. 

The method in which the samples were taken up on filter paper or cotton 
showed some solutions which were “not true” in color. This tended to occur in 
samples containing bile pigments. Myers’s claim that calcium sulfate retains 
interfering substances is probably correct. 

In order to avoid all these difficulties, the author has modified his apparatus. 
In its present form it is not necessary to dry the sample and the resultant color 
is identical in shade to that of the standard. It has the additional advantage of 
requiring absolutelj’’ no handling of the sample once it is introduced into the 
apparatus. 


APP.VR.\TCS* 

An extraction tube; a glass-stoppered test tube 200 x 20 mm. with a constric- 
tion 50 mm. from the bottom 
A micro-extractor which rests on the constriction 

A condenser ground to fit the mouth of the extraction tube and provided 
with a longitudinal groove in the ground joint which serves as a vent to pre- 
vent the condenser from being forced out of the extraction tube 
A diying tube, also ground to fit the extraction tube and fitted witli a calcium 
chloride tube 
A suitable source of heat 
Plaster cylinders to aljsorb and dry the sample 
5, 2 and 0.2 ml. pipets, the latter of the Moiir variety 
Glass beads 

The plaster cylinders are prepared from a thick paste of Plaster of Paris and 
water by thrusting one end of a piece of 5 mm. (i.d.) glass tubing into the paste 
and connecting the other end to a vacuum pump by means of heavy rubber 
tubing (Fig. 1). The paste is drawn up, without any air bubbles, into the glass 
tube to form a cast of the tube. The filled tube is disconnected from the pump 
and allowed to stand on its side overnight for the plaster to set. It is then broken 
into pieces of convenient length which are placed in a furnace heated to 500 C. 
for a working day, to delydrate the calcium sulfate completely. The glass tubes 
with their plaster contents are allowed to cool in a desiccator. Then, the plaster 
cylinders are removed by piLshing them out of their sheaths with a metal rod. 
They slip out of the glass easily. Finally, the cylindei-s arc broken into pieces 
about 2 cm. in length and stored in a tightly-stoppered bottle. 

REAGENTS 

Absolute alcohol 
Anhydrous chloroform 

* The glass apparatus was blown from Pyrex gla.ss by Elmer and Amend of New York 
City. 
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Acetic anliydrido 
Concentrated sulfuric acid 

Standard cliolesterol solution O.OS mg. cholesterol per ml. in chloroform. 
'^I’liis solution must be kept in a tighth’-stoppered bottle to prevent evaporation 
of the solvent. For the same reason it should be prepared fresh frequently. 

VACUUM PROCEDURE 

I LA cylinder of plaster is placed in a mi- 

cro-e.xtractor. 

2. 0.2 ml. of serum is taken up in a pipet, 
the tip of -which is placed against the end of 
the cjdinder. The other end of the pipet is 
raised graduall 3 ’' without disturbing the con- 
tact between the tip and the plaster cjdin- 
der. The serum is absorbed quantitatively 
b}' the plaster. 

3. A glass bead is dropped into the extrac- 
tion tube and 5 ml. of absolute alcohol is 
added. 

4. The extractor is lowered into position 
by means of a hook, made from a piece of 
stiff wire, to engage the sj’^phon of the ex- 
tractor. 

-^1 5. The condenser is placed in the mouth 

^ of the extraction tube and connected with 

the water suppl}^ 

6. The apparatus is placed on the heater, 

I > a suitable form being a cigar-lighter heating 

-1 element connected to the 110-volt mains 

in series with a 200-Avatt Mazda lamp 

whose resistance lowers the current so that 

boiling is smooth and the life of the element 
“-Z" ■_ plaster prolonged. The lamp also serves as an indi- 

cator to .show that the heat is turned on. A 
brass cjdinder, 5 cm. long, cut from If inch 
brass tubing rests on the porcelain recep- 
tacle. It conserves heat and protects the 
extraction tube from draughts. Some of 
the heating elements on the market have 
automatic switches so that they will heat onlj’^ when tipped from the vertical 
position. Such elements will work in an.v position if a nail is cut off 2 cm. from 
its head and inserted into the hole at the bottom of the element. A more elegant 
healer is the “Hot Spotter” made In' the Fisher Scientific Companj'. A gas 
micro-burner is also satisfactoiy. The apparatus is thus assembled as shoAvn in 
I'iguro 2. The ground joints are indicated bj' the heavv lines. The extraction is 


OF 
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Fio. 1. Preparation of plaster 
cvlindcrs 
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Fig. 2. Appar.itus for extraction of cholc.sterol 
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allfrivofl to i)roct‘e(l for a minimum of two hours which is sufiicient to extract all 
the cholesterol. The apparatus requires no attention except for a glance now 
and then to see that the water is flowing in the condenser. 

7. 'J'he condenser is removed from the extraction tube. Then the extractor is 
removed by lifting it out with the wire hook. The drying tube is inserted as 



shown in Figure 3. A current of dried air is drawn through the apparatus until 
almost all of the alcohol is evaporated. Then the electric current is turned off 
and the residual heat in the element and brass cjdinder will complete evapora- 
tion without danger of charring the extract. 

8. 3 he apparatus is dismantled and the extraction tube is stoppered and set 
aside to cool. The glass bead is allowed to remain. The cholesterol can be seen 
coating the wall of the lower chamber of the extraction tube. 




SnCRODETERMIN'ATIOX OF CHOLESTEROL 


lOSI 


9. When the tube is cool, 5 ml. of chloroform and 2 ml. of acetic anhvdride 
are added and the stoppered tube is swirled to dissolve the cholesterol: 6.1 ml. 
of concentrated sulfuric acid is added. 

10. A standard is prepared bj* placing o ml. of standard cholesterol solution, 
2 ml. of acetic anhydride and 0.1 ml. of concentrated sulfuric acid in a glass 
stoppered test tube. The standard and unknowm are allowed to .stand in a dark 
closet for 15 minutes and then compared. 


Cahtilation. Mg. cholesterol 


per 100 ml. of serum = p X 200. 

L; 


DISCUSSION 


The cylinder of anhydrous calcium sulfate is a good dehydrating agent and 
the water in the serum is readily absorbed. By using absolute alcohol as the ex- 
traction menstruum, we insure complete extraction. Five ml. of absolute alco- 
hol can absorb 0.25 ml. of water to become the ordinary 95 per cent alcohol. 
This amount is greater than the total volume of the sample. The drying of the 
sample, therefore, is no problem. Although the cylinder will absorb whole blood, 
it does so more slowly than it absorbs serum and it is eas}' to secure enough blood 
by finger puncture to obtain 0.2 ml. of serum. If small tubes are made from glass 
tubing, 0.5 ml. of blood can be centrifuged to yield enough scrum for this de- 
termination. Even with icteric bloods the calcium sulfate will fix the bile pig- 
ments so that the green color can be matched with that of the standard. 

With the proportions of the reagents chosen, it is possible to use Myers’s 
/3-naphthol green standard. An 0.005 per cent aqueous solution set at 15.5 mm. 
in an optical colorimeter is equivalent to the standard cholesterol set at 15 mm. 
The Klett glass standard can also be used. Both of these are for the optical col- 
orimeter. The calculations are the same. 

Once the colorimeter has been standardized, it is possible to reduce the size of 
the sample still further, to 0.1 ml. If this is found to bo desirable, the procedure 
is modified slightl}^ 

After extraction and evaporation of the alcohol arc completed, 5 ml. of a mix- 
ture, freshl}’- made from 5 ml. of chloroform and 2 ml. of acetic anhydride, is 
added to the extraction tube. Then 0.07 ml. of concentrated sulfuric acid is added 
and the color is read after standing in the dark for 15 minutes. The calculation 
then becomes: 


S 2000 

Mg. cholesterol per 100 ml. of serum = — X -y- 

This calculation can be made because, when 5 ml. of chloroform is added to 
2 ml. of acetic anhydride, the total volume is 7 ml. without appreciaide shrink- 
age. This modification was tried in duplicate with the double sample and the 
difference was insignificant. 

This modification is particularly useful with the photoelectric colorimeter or 
with the artificial standards in the optical colorimeter. It reduces the number of 
volumetric measurements, thus removing one chance for error. 

This apparatus was used in over 290 duplicate analyses with and without 
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('Iiole.'forol and tlio agreement in all cases was Avithin 3 per cent Avhich is 
Avcil Avitliin (he eri'or of the colorimeter and is certainly satisfactory for clinical 
I)nrj)oses. 

Arl.timrlcilrirncnl. I wish to .'icknowlcclge (lie assistance of mj’ technician, Yolanda Sasso, 
wlio iicrfonncd many of the analyses upon which this paper is based. 
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PENICILLIN-RESISTANT STAPHYT.OCOCCI* 


W. G. RICE, akd A. MERCEDES LONERGAX, R.T. (Cakada) 

I'rom (he Laboratories of King’s Daughters Clinic and Hospital, Temple, Texas 

The incidence of bacteria that are resistant to antibiotics is increasing. This is 
particularly true of the resistance of the pathogenic stapludococcus to penicil- 
lin.*’ ® Some naturally occurring strains of staphylococci are resistant to j)eni- 
cillin,^ or may give rise to resistant mutants vdien exposed to sublethal con- 
centrations of penicillin.^’ ®’ ’’ Barber* has reported an increase from 14.1 to 59 
per cent of resistant strains of staphjdococci encountered in a hospital laboratory-. 
Theoretically, in a community when penicillin is frequently used, there should 
soon be a measurable increase in the number of resistant bacteria. The practical 
importance of this increase is obvious. 

Most of the investigations of resistant staphylococci have been made on se- 
lected material submitted for laboratoiy diagnosis. However, in 1949, Martin 
and Whitehead® reported a sun^ej- of pathogenic staphylococci obtained from 50 
medical students in a London hospital. For purposes of comparison, the present 
survey was conducted on a similar basis. There are, however, two difTerenccs: 
the geographic location, and the increased proportion of persons who had pre- 
viously received penicillin. 


PROCEDUHE 

Specimens were secured from 50 unselected volunteers from the staff of King’s 
Daughters Hospital. Thirty-four of these persons were hospital attendants, 
nurses, and nursing aides, who were in close association with patients. They were 
classified as “contacts”. The remaining 16 had no direct contact with patients. 
Swabs were taken for culture from each person from three sites: (1) throat, a 
single diy swab; (2) nostrils, a single, broth-moistened swab from both nostrils; 
and (3) skin of face, a single broth-moistened swab, rotated approximately 20 
times over both malar prominences, over an area 3 cm. in diameter. 

SNS'.nbs were incubated in beef infusion l)roth for IS to 2! Iiours. Tlic l)rotli was .sul)eui- 
tured on luiman blood .apiir plates, incubated for 21 hours and c.\amined for rolonies of 
slapliylococci. Colonics were selected on the basis of visible difrcrcnces of form, pipment 
production and hemolysis, and subculturod on segments of itiood agar plate for 12 to IS 
iiours. Single colonics were picked and examined microscopically. Colonies of staiihylocoeci 
were then subciiltured to plain agar stabs, incubated 12 to IS hours and .stored at 2 to ■) C 
for from 9 to 22 days. The blood agar plates were left at room temperature for three days 
and examined daily for ingmcnt fonnation. One hundred and fifteen colonie.s were eollectcd 
on stabs. All of these were tested for coagulase (Gillespie’s method),' and at the same time 
tested for resistance to penicillin- and strcjitomyein. 

Blood agar plates were prepared with parallel gutters 2-.'l mm. deep and 7-9 mm. wide. 
The gutters were filled with blood agar containing fre.rii solutions of commercial penicillin 
(Buffered Penicillin-G .Sodium, I.cdcrlc) jiitd streptomycin (Streptomycin Merck, Calcium 
Chloride Complex). Penicillin in a concentration of 10 units per ml. inhibited a .•standard 

* Received for publication, .Itinc 3. 1949. 

t Present address, ^Yilliam Buchanan Blood Center, Dallas, Tcx.as. 
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TABLE 1 


Distiuiu-tion and CuAnACTEniSTics OF STAniYLOCOCCi {Micrococcus pi/ogcncs) in 50 

Nohmal pEnsoNS 


SITF. a’LTl’RFO 

coLosnEs or 

STAPH YtOCOCCI 
STUDIED 

COACULASE- 

rOSITIVE 

AUREUS 

COLON’IES 

ALL TYPES 1 

PE?aCILLIK- 
RESISTANT 
COLONIES 

PEKTCILLIN- 

RESISTANT 

PATnoCENS 


37 

20 

21 

s 


5S 

IS 

17 

13 

Til mat 

20 

16 

s 

9 

Total . 

115 

51 

46 

30 



TABLE 2 


Co.MPAlilPON OF KeSISTANCE TO PENICILLIN OF StaFIIVLOCOCCI ISOLATED IVITH STANDARD 

Oroanism {M. pyogenes var. aureus ^9996 SM Strain) 


C-ASE NO. 

COtOKY* 

INTliniTED SY u/ml. 

X STANDARD 

Standaril 

0.007 

1 

1 

A 

250 

35000 


B 

500 

70000 


C 

125 

17500 

2 

B 

62.5 

8750 


C 

62.5 

S750 

3 

A 

125 

17500 

5 

B 

500 

70000 

11 

A 

62.5 

S750 


B 

250 

35000 

13 

B 

500 

70000 

M 

B 

250 

■ 35000 


C 

250 

■ . 35000 

15 

A 

500 

70000 


B 

500 

70000 


C 

15.6 

2200 

19 

C 

125 

17500 

29 

A 

250 

35000 


B 

250 

35000 

31 

A 

31.25 

4400 

34 

A 

15.6 

2200 


B 

62.5 

8750 


c. 

62.5 ■ 

8750 


Cl 

62.5 

8750 

39 

A 

62.5 

8750 


B 

125 

17500 


C 

• 500 

70000 

43 

B, 

• 125 

17500 


B: 

500 

70000 

4S 

B 

125 

17500 


C 

250 

35000 


* A, cuKure from (hro.'if ; B, from nose; C, from face. 
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staphylococcus for 14—18 min. in six different plates (Micrococcus pvoffcncs var. ourcus PPOO, 
W . A. Randall FiDA Strain SAf, from the American Type Culture Collection). Stre]>lomvcin, 
in a concentration of 500 units per ml., inhibited the same organism from G to 11 mm. in 
difTcront plates. The unknown strains of staphylococci were streaked on thc,«e tc.st platc.s 
and ineubated for 24 hours. Resistance was assigned to a strain when the org.ani.'^m grew 
directly across the gutter. In a number of instances organisms grew within the r.onc of con- 
trol inhibition. These were not included with the resistant strains, since some susceptibility 
was e.xhibited. 

Thirty penicillin-resistant strains were recovered. These wore tested by culture in serial 
dilutions of penicillin in broth. The inoculum in each instance was 0.02 ml. of a 21-hour 
broth culture. The resistance was then compared with the resistance of the standard strain 
of staphylococcus under identical conditions. 

RESULTS 

One hundred and fifteen colonies of staphylococci were isolated from the oO 
persons investigated. Fifty-four (47 per cent) of these were coagulase-jiositive 
pigment producers and considered to be potentially pathogenic. Thirty (55.5 per 
cent) of the 54 were completely resistant to penicillin, which is 2G per cent of all 
staphylococci isolated. The figures showing tlie general distribution of colonics 
are listed in Table 1. No attempt was made to identify the colonics further so 
that it is not possible to state categoricallj’ that in some instances the.}' arc not 
mutants of the same strain. This is particularly tme when more than one colonj' 
was obtained from a swab or even when more than one colon}’ was obtained 
from a single individual. 

Sixteen penicillin-resistant colonies were coagulase-negative and considered to 
be non-pathogenic. Fifteen of these 16 colonies were M. pijogcncs var. albns, and 
one was ilf . pyogenes var. anrens. The 54 strains of pathogenic staph j'lococci were 
carried at one or more of the three sites by 26 persons (52 per cent). The 30 
colonies of penicillin-resistant bacteria were carried by 15 persons (30 per cent 
of those tested). Both susceptible and resistant colonies were found in two in- 
stances. There was a fairly uniform disti-ibution of resistant and nonresislant 
colonies and no predilection for any one of tlic sites was found. Pcnicillin-rcsi.«t- 
ant staphylococci were carried by 2 of the 16 “noncontacts” (12.5 per cent) and 
by 13 of the 34 “contacts” (37 per cent). This is a striking dilferencc. 

Thirty-four persons had had previous penicillin medication. These were divided 
evenly between the 26 carriers and the 24 noncarriers. Seven of 16 “noncon- 
tacts” (44 per cent) were carriers of patliogcnic staphylococci while 19 of 31 
“contacts” (56 per cent) were carriers. This is not a significant difTcrence, 

The relative resistance of the 30 colonies was tested by .serial dilution method 
and compared with a standard strain {M. pyogenes var. aureus ,■^'9996 SM 
strain). Growth of the standard staphylococcus was inhibited by 0.007 units per 
ml. of penicillin (Table 2). Growth of resistant colonics occurred in a concentra- 
tion as high as 500 units per ml. Streptomycin-resistance was e.xhibited by only 
one of the 115 colonies. This was a coagulase-negative nonpigment -producing 
organism classified as M. pyogenes v.nr. albus, recovered from the face of a “con- 
tact” who had previously had both penicillin and streptomycin. The organism 
Avas also resistant to penicillin. The 54 colonics of pathogenic staidiylococci 
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showed from 5 to 10 mm. of inliibition to streptomj'cin; with the exception of 
one penieiilin-re.sistant colony which Ava.s only inhibited for 2 mm. 


TABLE 3 


Siiowi.vf: XfMnnit or MrenoGHAM.s of AunEOMi'ciN' HYDnociii.oniDE per .ml. of Ac.ar 
T tEouiuEn TO I.VHiniT Growth of Various ST.APin'Lococci 


8TAi'nvLococcrs colony no.* 

NUSinCR OF MICROGRAMS PF,R ML. AGAR’* 

2.5 

1.25 

0.6 

0.3 

0.15 

0.07 

0.035 

lA 





— 

— 

— 

4- 

4- ■ 

IB 

— 

— 

— 

-f 

4- 

4- 

4- 

1C 

— 

— 

— 

+ 

4- 

4- 

4- 

2B 

_ 

— 

— 

+ 

4- 

4- 

4- 

2C 


— 

- 

+ 

4- 

4- 

4- 

3A 

— 

— 

— 

+ 

4- 

4- 

4- 

.5B 

— 

— 

4- 

+ 

4- , 

4- 

4- 

llA 

— 

— 

— 

+ 

4- 

4- 

4- 

IIB 

— 

— 

— 

+ 

4- 

4- 

4- 

13B 

— 

— 

- 

+ 

4- 

4- 

4- 

MB 

— 

— 

— 

— 

+ 

4- 

4- 

MC 

— 

— 

— 

+ 

+ 

+ 

4- 

15A 

- 

— 

- 

— 

+ 

+ 

4- 

loB 

— 

— 

_ 

H- 

4- 

4* 

4- 

loC 

— 

— 

— 

— 

4- 

4- 

4- 

lf)C 1 

- 

— 

— 

— 

4- 

4- 

4- 

20A 

- 

— 

+ 

4- 

4- 

4- 

4- 

20B 


- 


— 

+ 

+ 

4- 

31 A 


- 


4- 

4- 

4- 

4- 

31A 

— 

— 

— 

— 

— 

4- 

4- 

34B 

— 

— 

— 

— 

4- 

4- 

+ 

.34C, 

— 

— 

— 

— 

+ 

+ 

4- 

3!C: 

- 

— 

- 

— 

4- 

4- 

4- 

39A 

— 

— 

— 

- 

4- 

4- 

4- 

.39B 

— 

— 

— 

— 

4- 

4- 

4- 

39C 

- 

— 

- 

— 

4- 

4- 

4- 

•!3B, 

— 

— 

— 

- 

+ 

4- 

+ 

•)3B: 

— 

— 

— 

— 

4- 

4- 

4- 

•ISB 

— 

— 

— 

— 

4- 

4- 

4- 

■ISC 

- 

— 

— 

— 

4- 

4- 

4- 

Standard 

— 

— 

— 

— 

4- 

4- 

1 4- 

Standard 

— 

— 

— 

— 

4- 

4- 

4- 


* Culture from tliro.it; B, from nose; C, from face. 
** — No Krowtii; + growth. 


DISCU.SSIOM 

Comjiarison Avas made AA’ith the results obtained by Martin and Whitehead/ 
limiting their figures to colonies recoA'ered from nostrils, face and throat. From 
these sites, they found 43 colonics of Staph, pyogenes, 11 of AA’hich (25.8 per cent) 
Avere penitdllin-resislant and AA'ere carried by 5 persons (10 per cent of the entire 
group). In the present .series 54 colonies of pathogenic staphylococci AA'ere found. 
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Tin’s is not a significant difTerence. However, 30 of these (55.5 j^er cent) were 
resistant to penicillin; they Avere carried by 15 persons (30 per cent of the entire 
group). There were, therefore, more than twice as many resistant colonies and 
three times as many carriers. 

This difTerence may be due to geographic variation in strains of staifiiylococci 
or the general use of penicillin. Sixty-eight per cent of all .subjects tested had 
had penicillin medication, in many instances in low concentrations or for a short 
time. However, carrying of resistant bacteria by the individual was apiiarently 
not related to previous penicillin treatment. Experiments have shown that re- 
sistant mutants are likely to survive if the early penicillin concentrations arc not 
high.- There is a strong probability that this factor has influenced the high gen- 
eral incidence of penicillin-resistant bacteria. The high carrier rate among hospital 
attendants in contact with many persons receiving penicillin may he of some 
significance. 

In the small group surve 3 'cd these figures have little statistical significance, 
but maj’^ possibly serve to indicate that the number of penicillin-resistant strains 
of bacteria is increasing. In successful treatment the proper choice of an anti- 
biotic becomes of increasing importance. It is not only necc.s.sary for the labora- 
toiy to identifj’^ the pathogen but frequcntlj’^ it is also necessary to give an esti- 
mate of its susceptibility to antibiotics. 

.sujtJt.vnv 

1. In a survej'’ of 50 persons, from whom cultures were made from the nos- 
trils, throat and skin, 2G were found to be carricr.s of potentially pathogenic 
staphylococci {Micrococcus pyogenes var. aureus). 

2. Fifteen persons carried M. pyogenes var. aureus which was completely re- 
sistant to penicillin. 

3. There was no striking difTerence in percentage of j^ersons from whom 
stapltylococci were recovered among those who were and those who were not in 
contact with patients. Neither was there a striking difTerence in recovery of these 
organisms from among those who had received ijcniciliin previously and from 
those who had not received penicillin. Thirty-four persons had previously had 
penicillin. 

4. Thirteen (37 per cent) “contacts” carried penicillin-resistant colonies while 
onh' two (12.5 per cent) “noncontacts” carried similar colonics. 

5. Comparison with a previous similar Engli.sh report shows more than double 
the percentage of penicillin-resistant colonics and triple the percentage of carriers. 

6. Resistant colonies were not inhibited in .seriall.v-diluted f)ro{li cultures b.v 
concentrations of penicillin up to 500 units per mi. 

7. Of 115 colonies of staphylococci only one, a nonpathogen, exhibited com- 
plete resistance to streptomj'cin. 
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.SUPl'KKMKXTAL RKPORT OX RESI.STAXCE TO AURBOMYCIX 

Standfircl oommereial preparations of aureomj'cin were not suitable for testing 
hatierial rcsistanee. Soluble aureomycin hydrochloride* was used to test the 
sensitivity of the 30 strains of penicillin-resistant staphylococci. 

Technic. Serial dilutions of aurconyycin hydrochloride in glucose Beef Infusion 
Ijroth were made, with a conccntnition range from 5 to 0.035 micrograms per ml. 
Each tul)e was inoculated with approximately 0.02 ml. of a 24-hour broth cul- 
ture of the organisms, and incubated for 18 hours. The results are listed in Table 
3. In addition a numl)or of the organisms were tested for inhibition bj’’ aurcomy- 
ein on a ditch jilatc. The agar in the ditch contained 10 micrograms per ml. of 
aureomycin hydrochloride. 

Rc.sulls. Xo significant resist ance to aureomycin was encountered in any of the 
30 penicillin-resistant colonies tested. The majority were inhibited by concen- 
trations of 0.3 to 0.0 micrograms (maximum of 1.25 and minimum of 0.15). A 
standard st rain of Staphylococcus (il/jcrococcns pyogetws var. aureus SM strain 
from American Type Culture Collection) Avas inhibited consistently by 0.3 mi- 
crograms per ml. Ten of the colonies of staph 5 ’’lococci and one standard strain 
tested on agar ditch plates showed zones of inhibition varying from 7 to 9 mm. 
in diameter. These same colonics Averc inhibited in broth by concentrations of 
the antibiotie ranging from 0.07 to O.G micrograms per ml. of broth. 
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AN IMPROVISED MICROTOME KNIFE SHARPENER •* 

W. G.RICE,M.D. 

From ihe William Buchanan Blood Center, Dalian, Texan 

A simple mechanical microtome knife sharpener may be constructed nsinfi an 
LP (long-playing) record-plajw turntable and a circular i)iece of plate glass. 



The turntable should bo mounted on a plain box. The plate glass shoukl bo 
ground on one side and polished on the other. The knife is rigidly held in a 'f- 
shaped clamp welded to a long arm. The arm is fastened to a movable upright 
support by means of a utility buret clamp, adjusted to allow frc'c vertical nun-e- 
ment only. The general arrangement of the apparatus is shown in I'igutv 1. \ 
countenveight ma}’’ be attached to the arm to reduce pressure of the knife edge 
on the polishing-grinding svirface. 

The angle of the bevel may be calculated and adjusted from the right -angle 
triangle ABC in Figure 1. By moving the vertical support, the direction of mo\-o- 
ment of the glass surface across the knife edge ma.y bo varied (Fig. 2). 

For coarse grinding, the ground side of the glass plate should he used witli 
coarse abrasive (Aloxite 500, 20 micron size). For fine grinding, the polished sur- 
face with fine abrasive (Linde Alumina "B”, 0.1 micron size) should be used. 
For polishing, use fine abrasive. The knife position sho\ild be altered so that the 
glass surface rotates away from the knife edge. (Fig. 2, positions .A. and B). 
Stropping is not necessary. 

For the small lalmralory, operating on a limited budget, the complex mechan- 
ical sharpeners arc prohibitively costly. This simjde sharpener, using the ground 
glass principle, was assembled at a cost of less than $35.00. It has produced con- 
sistently sharp and durable knife edges. 

* ItccL’ivcd for publication, .Uily 11, 1010, 
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I'lo. 2. Altoriinlivo positions of knife edge on rotating glass surface dur- 
ing grinding and ])oIisliing 
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A large percentage of patients enter surgery 
at a low plasma protein level, and the 
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A loirercd protein level is inifavorahle 
to recovery. It predisposes the patient to 
pulmonary edema and infection, retarded 
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liver function.*.! A high protein level 
is conducive to rapid healing.* 

Since diets immediately following surgery 
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given intravenously result in improved 
strength, appetite, and tvound healing. 
Consequently, they greatly accelerate 
recovery. *.7 
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Anti-Rlifj rh' rli" (Anti-CDE) Typing Serum 

Outstanding serum for slide method— rigidly 
tested for titer, avidity, specificity and sterility. 
Prepared from selected, immunized donors. 

Both types available m 2 cc. and 5 cc. sizes. 



make this test 
at our 


Hyland Laboratories 

4534 Sunset Boulevard, Los Angeles 27, California 


expense! 

Clip the coupon for your 
free samples today! 
You'll receive generous 
samples of Rhg Typing 
Serum and Blood Group- 
ing Serum. Enough to 
convince you that their 
speed, accuracy and titer 
are unsurpassed. 


(In writing to advertisers, please mention the Journal — it helps.) 


I 

Please send me generous samples of 
Rhy and Blood Grouping Serums. 

Your Name 

Hospital or Lab. Name 

Address 

City and State 

From what dealer do you regularly buy your typing 
serums? 

I 


1 


J 




22 


AMEIUCAN JOURNAL OF CLINICAL PATHOLOGY 







S-— '-M 


PHOTOVOLT 

lilxposiirc Pholonielcr Mod. 200-'M 
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A photoelectric instrument of high 
accuracy and sensitivity, dependable 
and simple in operation, designed to 
measure light at microscope exit for 
determination of exact exposure time 
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The Fisher Electrophotometer is 
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solutions of any determination, sub- 
sequent analyses are conducted as 
rapidly as the simple operations 
can be made by the technician. 
Complete operating instructions 
and thirteen sample, step-by-step, 
clinical methods are included in a 
new 48-page manual furnished free 
with each instrument. 
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absorption cells, manual of typical procedures for use with 110 volts, 50-G0 cycle A.C. 
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I Fisher Scientific Co. ^ Eimer and Amend 
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slstenc}' in cell resistance has been the cause 
of many unsatisfactor}' complement-fixation 
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worth Farms is pleased to announce the pro- 
duction of their new and improved POLYPHIL 
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Other Serological and bacteriological products 
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VACSEAL COMPLEMENT 
STERILE SHEEP BLOOD • RABBIT BLOOD 
STERILE HORSE BLOOD « HORSE SERUM 
LYOPHILIZED RABBIT PLASMA 

yi trial package of any of the above products 'a ill be sent 
to laboratories on request. 


CARWORTH FARMS inc. 

NEW CITY- ROCKIAHD COUNTY • NEW YORK 



FUNCTIONAL 
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DISEASE 

hy Meyer Friedman, M.D. 

Harold Brxinn InslUute 
for Cardiovascular Rcscarcht 
Mt. Zion Hospital, San Francisco 

Pre.sents a strong case, backed 
by’- physiological evidence, for the 
theory of Cortico-hy'-pothalamic Im- 
balance. 

Discusses functional cardio- 
vascular disease as distinguished from 
organic derangements. 

340 pages $3.00 

The Williams & Wilkins Company 
Baltimore 2, Md. 
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Direct delivery of blood from the patient’s 
vein, through a closed, sterilized system, into 
Trypticase Soy Broth media in the new B-D 
VACUTAINER CULTURE BOTTLE . . . 



• Provides positive positives and valid 
negatives 

• Prevents outside contamination 

• Avoids incorrect selection and 
multiplicity of media 


VACUTAINER® 

CULTURE 

BOTTLE 


Aerobic or anaerobic conditions may be ob- 
tained at time blood specimen is taken. Bottle 
reaches laboratory ready for immediate incu- 
bation . . . speeds laboratory handling . . . 
provides faster diagnosis. Microaerophiles 
grow luxuriantly. 

fFrile for descriptive 
booklet on the new 
B-D VACUTAINER 
CULTURE BOTTLE and 
learn how easy it is to add 
this new element of 
assurance to your blood 
culture procedures. 


containing Trypticase Soy 
Broth with CO2 added 


Prepared and sterilized by Baltimore 
Biological Laboratories, Inc., Baltimore, Md. 



{ BECTON, DICKINSON & CO., Dept. 27-L 


15 Ames Avenue, 

Rutherford, N. J. 

Please send me descriptive booklet on the 
new BD VACUTAINER CULTURE 
BOTTLE that takes the guesswork out 
of blood culture procedures. 


NAME. 


AnnRKSs. 


CITY 

7.nNE STATF 


Becton, Dickinson & Co., rutherford, n. j. 
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techniques whicli require days. De- 
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only S75.U(). Request Bulletin 180. 
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Animal Costs Greatly Reduced 

We nssiirc you of a continuous supply. Accurate, speedy 
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to 35 cents. We carry a complete stock of Laboratory 
Tanks, Isolation Jars, Holders, and correct reagents and 
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Jay E. Cook, Importer 
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speed to cut bone efficiently with • 

complete safety. Cutting blades do not • 
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adjusted to three positions. Blade, • 
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Write Department C for complete * 

information. • 
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! in your laboratory,,. 
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MICROTOME KNIFE SHARPENER 

for perfect edges... three times faster 


; Operation is simple, eliminates honing and stropping, 
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for reproducible blood counts 

YANKEE PIPETTE SHAKER 


A precision-built instrument designed to meet all the requirements for proper mix- 
ing of blood samples and to give consistently-imiform blood cell counts. Using the 
Yankee Pipette Shaker, repeated tests with the same blood sample will give repro- 
ducible results because: 

• The shaker’s motion is in one plane only — the vertical ; horizontal motion is 
practically eliminated. 

• Shaking time is automatically controlled by a built-in adjustable timer. 

• Complete mixing is obtained in 30 seconds without hemolyzing the blood cells. 

A-2290 Yankee Pipette Shaker for two pipettes ; for 120 
volts, AC only each S45.00 



Yankee Pipette Closure 


An all-rubber closure that seals the pipette simply and elTectively, and protects 
it from breakage even if it should Ire dropped. 

A-2443 Yankee Pipette Closure each $.35 

dozen $3.50 gross $35.00 

Clay-Adams Company, inc. 


.141 EAST 25th STREET • NEW YORK 10 

Shewroomt elto et 308 Wtil Weihfn^toa CHICAGO 8( ILL. S 
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Box 352 Wayne, Pa. 
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llie Cultivation of 
Brucella 

TRYPTICASE SOY BROTH 

for isolation, especially from blood, and for 
use wherever a fluid medium is desirable. 

TRYPTICASE SOY AGAR 

for use with dyes for identification of 
species, and for plate and slant cultures. 

CYSTINE TRYPTICASE AGAR 

for maintenance of stock cultures. 

Prices and literature sent on request 

BALTIMORE 

BIOLOGICAL LABORATORY 

1640 Gorsuch Avenue Baltimore 18, Md, 
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Include all of the common indicators used in 
analytical and biological work, the hydrogen- 
ion indicators recommended by Sorensen and 
Clark & hubs, and in addition man\' rare in- 
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dicators are available in both the drj' form 
and in solution, ready to use. 

C&.B Products are distributed by Laboratory and 
Physician Supply Houses Throuphout the World 
Write for copy of our catalog. 

The Coleman & Bell Co., Inc., Manufac- 
turing Chemists, Norwood, O., U. S. A. 

COUHAN £ Bill 


The Cargille 

Tissue File 
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Very convenient for filing and stor- 
ing Histology Tissues Embedded in 
Paraffin or Celloidin Blocks. 

Write for leaflet TP 

CARGILLE SCIENTIFIC INC. 

118 Liberty Street New York 6, N.Y. 
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times the 


service with 




CULTURE 

TUBES 

Clinical research requires culture lubes 
in large numbers. Consequently, their 
cost, service life considered, is a matter 
of importance. From this standpoint 
alone, you will find that PYREX brand 
culture tubes are the best investment. 
Careful records maintained over a 
period of years by large culture tube 
users show that PYREX tubes last 
times longer than other brands. 

This is not so surprising when you 
consider that no other glass stands up 
like PYREX brand No. 7740. Compare it 
with any other laboratory glassware 
under identical conditions. The superi- 
ority of PYREX ware to chemical, thermal 
and physical resistance will be readily 
demonstrated. 

All of this is reflected in more accu- 
rate analysis. Your laboratory dealer 
carries complete slocks of PYREX brand 
culture tubes for your ordering con- 
venience. 




Sfeclced by Leading Laboratory Supply Houses 


CORNING GLASS WORKS • CORNING, N. Y. 

LABORATORY GLASSWARE 


'iilhNiLAI rKODUCTS DIVISION: lAIOR ATORY ClASSWARE • SIGN AlW ARC • GLASS firC « GAUGE CLASSES • UOHTINOWARE • OFTICAL GLASS • CLASS COMPONENTS 
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PARASITOLOGY 
LOAN SETS 
A VAILABLE 


These sets contain a number 
of slides with, mounted sjDec- 
imens and blood smears, as 
well as vials of suspensions 
containing various parasitic 
C 3 ^sts and OA'a. 

Directors of man}'’ Approved 
Schools have found this ma- 
terial useful in their teach- 
ing programs. 

A deposit of twenty -five dol- 
lars (vS2o) is necessary. A 
three-dollar ($3) service 
charge will be retained and 
the remainder refunded 
when the set is returned to 
the Registry office. 

Please direct requests to: 


REGISTRY OF 
MEDICAL TECHNOLOGISTS 

of the 

American Society of Clinical Pathologists 
Miincie, Indiana 


HELLIGE-DUBOSCQ 

COLORIMETER 





Closely approaching the theoretical ideal, 
this universal instrument offers the unusual 
combination of CONVENIENCE, PRECI- 
SION AND DURABILITY. 






eiO'CHEMICAL 



I CLINICAL 

PRQCLOURLS 







1 




Hellige Non-Fading Glass Color Stand- 
ards are available for all popular bio-chem- 
ical tests. Unlimited in length of service, 
these permanent standards quickly repay 
the small original investment by savings in 
time and chemicals. 

Write for Bulletin No. 250 

HELLIGE 

INCORPOR.ATED 

3718 NORTHERN BLVD. LONG ISLAND CITY I. N.Y 


HEADQUARTERS FOR COLORIMETRIC APPARATUS I 
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MEDICAL CLASSICS 


SMITH AND GAULT I 

Essentials of Pathology * 

(3rd Edition) 

“There is no more suitable text available to the mcclica 
student than this interesting, informative and correla- 
tive introduction to the essentials of pathology.” An 
“excellent presentation of case histories, textual ma- 
terial and illustrations,” reports the Aiiwrkhh Journal 
of Clinical Pathology. New material has been added, 
case histories condensed, repetitious material reduced. 
The ideal book on the subject. 

740 rilus., 764 Pages, $12.00 

STITT, CLOUGH & BRANHAM 
Practical Bacteriology, 
Hematology & Parasitology 

This is a world-famous book, now in its 10th edition. 
Up-to-date and valuable additions to material, includ- 
ing many new subjects and sections, have been con- 
tributed by specialists in their fields; for instance, the 
new method of preparing colloidal gojd solutions now 
in use at the Naval Medical School Laboratories. There 
is a summary of the present status of antibiotics . . . and 
many other informative features. Many new illustra- 
tions. The Rcviciv of Gastroenterology calls it “.Vn indis- 
pensable volume for the pathologist and the diagnosti- 
cian.” Order a copy of this classic for personal exam- 
ination. 

765 Ulus., 991 Pages, $10.00 

i i -f 

Blakiston’s New Gould is the only completely new 
unabridged medical dictionary in 38 years. Do you have 
one? Textbook edition, $8.50 — Thin paper edition, 
$10.75 — Deluxe edition, $13.50. 

THE BLAKISTON COMPANY 

1012 Walnut Street. Philadelphia 5, Pa. 


Please send the items checked. D my check is enclosed; Q charge 
my account It is understood that you will credit my account 
in full for any books that I wish to return within 10 days. 

Q Smith and Gault’s Essentials of Pathology' 

D Stitt, Clough & Branham's Practical Bacteriology, Hematology 
and Parasitology 

1 D Blakiston’s New Gould Medical Dictionary □ Textbook □ Thin- 
pai>er D Deluxe 

NAME ADDRESS 

CITY ZONE STATE 

AJCP 
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ANGLE CENTRIFUGES 

Ask for Bulletin J-111 
with complete data on all models 



With safety design self-centering device 
and dynamical balance. 13,000 r.p.m. 
20,000 X G. Cap. 8 X SOcc or 15ec tubes. 
NEW TYPE SS-2 VACUUM CENTHIFUGE 
16,000 r.p.m. 45.000 X G, 

Capacity 16 X SOcc or IScc tubes 



STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispense accurately, at a set speed, pre- 
determined amounts of 0.1 cc to 10.0 cc. 
Easy to Operate — Time Saving 

5M/S0_ 

Magnetic Stirrer 

Ask for Bulletin 
J-IU 

Stirs 

• in open vessels 

• in closed systems 

• under pressure 

• under sterile 
conditions 

Thermostatically Controlled 
Swingable Healing Plate 

Novel, sliock resistant. Glass ]VTl\Y 
encased stirring elements 

Manufacturer and Distributor 

IVAN SORVALL, Inc. 

210 FIFTH AVENUE NEN YORK 10, N.Y. 



NEW 
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Preliminary Enrichment 
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sample in medium prepared from Bacto-Tryptose Broth. 
For isolation from samples of infected milk no 
enrichment is required. 

Isolation of Strains 

After enrichment, the blood specimens are streaked 
on plates of Bacto-Tryptose Agar and the plates are 
incubated at 37° C. Milk samples arc streaked on 
plates of Bacto-Tryptose Agar prepared with crystal 
violet to inhibit the streptococci and other Gram- 
positive organisms. 

DiflFerentiation of Types 

Bacto-Tryptose Agar to which thionin or basic 
fuchsin has been added is recommended for .the 
differentiation of newly isolated strains of Brucella. 

Mass Cultivation 

Bacto-Tryptose Agar, prepared without addition of 
dyes or other ingredients, supports luxuriant growth 
of all Brucella. It is an excellent medium for mass 
cultivation of the organisms for preparation of 
bacterial vaccines or antigens. 
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NATIONAL DIABETES WEEK, OCTOBER 10-16 

launches the year-round Diabetes Detection Drive to find the million 
unknown diabetics in the United States and Canada. 






The simplest, 

su^ar test known 


already used hy medical groups for diabetes detection in 55 cities. 


Galatcst is unsurpassed for mass 
screening tests for urine sugar. Dur- 
ing the war it was] used to make 
thousands of urine sugar tests daily 
at medical centers of the U. S.''armed 
forces. It requires no special labora- 
tory equipment, no test tubes, no 
boiling. Just one drop of urine, a 


little Galatest powder, gives color 
reaction immediately. Galatest is ap- 
proved by the American Diabetes 
Association for diabetes detection, 
and accepted for advertising by The 
Journal of the American Medical 
Association. 


GALATEST IS READY 

for the Diabetes Detection Drive 


IN 2 WAYS 


1. DOCTOR GUIDANCE 


The regular vial of Galatest powder — suf- 
ficient for 100 tests — is ideally suited for 
testing under supervision by officially ap- 
pointed doctors' committees — in detection 
centers, industrial medical departments, 
schools, laboratories, hospital, and physi- 
scians offices. 


2. SELF-TESTING 

The new Galatest Unipak — sufficient for 4 
tests-^for “self-testing-in-the-home” will be 
made available in drugstores in all areas 
where local medical groups have approved 
"self-testing-in-the-home” as part of the na- 
tional diabetes detection program. 


The Denver Chemical Mfg. Co., Inc., manufacturers of Galatest, and 
Galatest Unipak will cooperate fully with all local, state, or national 
groups in support of their programs for diabetes detection. Please 
let us know how we can cooperate with you. 

TAe Denver Chemical Mfg, Co., Inc., 163 Varick Street, New York 13, N.Y. 
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Long the standard research spectrophoto- :■ ^ 
meter -for ultraviolet, visible and near-infrared . 
measurements, the Beckman “DU” assumes 
even greater usefulness through the development , ; 
nf new accessory equipment. . ■ ■ . 

Most recent additions to the diversified ' ■ - ; - j 

,ine of accessories arc the four described at right,. : r j 
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I I Improved Westergren Blood 

I Sedimentation Apparatus — 

1 I with new airtight closure 

I J, S 

i |j • Improved base mechanism with smoother spring 

I! action and rubber spring adapters— insures airtight 

F I t closure . . . permits easy, one-hand introduction and 

I ; removal of pipettes. 

^ I i • Rack can be cleaned more easily because rubber spring 

I I I adapters keep spilled blood from entering the spring 

I I : mechanism. 

[ I • Rack is sturdily constructed and carefully aligned so 

1 that pipettes will be vertical when rack is on a level 

1 I surface. 

• Pipette holders are clearly numbered for ease in iden- 
tification. 


A-24S1 


Physician’s Outfit 

A-2480 Westergren Blood Sedi- 
mentation Rack, 3 unit, with 3 pi- 
pettes 

No. A-2482 per outfit $12.00 

A-2481 Rack, 3 unit. . . .each $9.75 

Hospital Outfit 

A-2486 Westergren Blood Sedimen- 
tation Rack, 10 unit, with 10 i)i- 
pettes 

No. A-2482 per outfit $25.00 

A-2485 Rack, 10 unit, .each $18.00 


Write for Circular 448CP, 
Sedimentation Apparatus 



Clay-Adams Company, inc. 

Ml EAST 25th STREET • NEW YORK 10 (adams 
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lODOACETlCiCID^ PA 


TWICE RECRYSTALLIZED, SPECIAL REAGENT GRADE 

for the lodoacetate Index Determination of Serum Proteins 




' DOPA“PANRAY” 

f 

I . (3,4-dihydroxyphen)'IaIanine, C. P.) 
*, available in I and dl forms 

;■ v Synthetic chemical reagents 
! . . . capable of revealing the 

i '■ presence of an oxidase in 
; ’ cells elaborating melanin, 
i . . , Valuable indicators of active 
I melanogenesis. 
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lodoacetic acid is a recently reported reagent 
for the determination of deficient thermal co- 
agulation of serum 'proteins in cancer and 
other pathological conditions. 

Originally reported b 3 '^ C. Huggins, M.D., 
G. M. Miller, M.D., and E. V. Jensen, Ph.D.: 
Thermal Coagulation of Serum Proteins — 
II. Deficient Coagulation in Cancer and the 
lodoacetate Index — Cancer Research, Vol. 9, 
No. S, March 1949. 
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Abovi is a 

corntr of one of a \ I , 
number of recent laboratory- 
installations in many varied « 
fields of industry, science 
and research. 


you can save by using a. s. aloe 


as your complete source for 
laboratory supplies 

Whether you are expanding, buying replace- 
ment equipment, or planning a new laboratory, 
one complete source for your laboratory sup- 
plies saves you dollars through lower prices 
on quantity purchases . . . time in placing 
numerous orders . . . manpower in handling 
multiple shipments. 

Furniture, Apparatus, Chemicals 
Our complete stocks are geared to all your 
laboratory needs. Aloe's new stainless steel 
Moduline Furniture has already proved excep- 
tionally satisfactory for the modern laboratory. 
Built in standard units, this furniture incor- 
porates the savings of mass production with 
maximum versatility for long range planning. 


Our apparatus stocks include a wide selection 
of items for routine and special work. Inorganic 
and organic chemicals, rare sugars, culture 
media, dyes and stains arc always in stock. 

Service Departments 

Wc maintain a Planning Department for work- 
ing up plans on new installations and a Re- 
search Laboratory to help locate unusual items 
or procedures, and in preparing special reagents. 
Both at your service without charge. 

Complete Catalogs 

If you do not have copies on file of our General 
Laboratory Apparatus and Equipment Catalog 
No. 102 and Moduline Furniture Bulletin No. 
T-300, send for them today. 


a. s. aloe company s.r./ng sc;,„» s.oc ^s6o 
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"HEMANGIOMA— TONGUE" Prize-win- 
ning color transparency in current leica 
competition. Taken by Dr. E. K. Kelly, 
Valley Forge General Hospital, Pennsyl- 
vania, with Leica lllc on Focaslide with 
Elmar lens. 
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VARIABLE MAGNIFICATION to suit individual pref- 
erence by rotation of focusing mount . . . EVEN 
ILLUMINATION eliminates "hot spots"... BUILT-IN 
RHEOSTAT controls light intensity ... OPTICS — o 
fine, wide-angie, triple-element achromatic lens... 
ROLL FILM HOLDER of exclusive Leitz construction 
permits easy viewing of both vertical and horizontal 
transparencies in the same strip, eiiminates binding 
and scratching of flim . . . SLIDE TRACK takes 3 glass 
slides (2" sq.) at a time. 

PRICE— $66 . . . FILM HOLDER— $12 . . . 
CARRYING CASE— $5. 


DESK VIEWER 


The Leitz Desk Viewer shows your clinical 
photographs as they really are, bringing 
out with extreme sharpness all the detail 
and color gradation your camera actually 
caught. Magnified without distortion by a 
color-corrected optical system and a wide- 
field lens, the entire picture is as easily 
visible to both eyes as the page you are 
reading now. 

The Desk Viewer accommodates both 
color slides and 35mm. film strips with rapid 
and smooth change-over. Its interchangeable 
roll film holder swings to horizontal or 
vertical position, a feature found in no 
other viewer. 

Both mechanically and optically the Desk 
Viewer has the precision and craftsmanship 
associated with LeitzMicroscopes and Leica* 
Cameras. Make a date today with your 
Leitz medical supply dealer or Leica Camera 
dealer to see the Desk Viewer . . . see how it 
brings out the best in your own clinical work. 

*Reg. U. S. Pat. OR. Exclusive trademark of 

E. LEITZ, Inc. 

304 Hudson Street, New York 13, N. Y. 


LEICA CAMERAS AND ACCESSORIES • LEITZ MICROSCOPES 
BINOCULARS • SCIENTIFI C 1 N 5TRU MENTS 
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that spell 
QUALITY in 
Laboratory Chemicals 


You can relj' on WILL and its affiliates for 
high quality laboratory reagents guaranteed 
by these outstanding names in the chemical 
industry. 

WILL maintains four office-warehouses well 
stocked with inorganic and organic reagent 
chemicals, volumetric solution concentrates, 
pH indicators, culture media and a varietj' of 
bacteriological stains. 

WILL offers well-known diagnostic reagents 
staining solutions, and reagents for blood and 
urine ana^'sis. 

WILL features its own “BIOLOID”* line of 
clearing fixing, mounting and embedding 
substances for microscopj'. 

For a convenient and single source of suppl3' 
for all your laboratoiw chemicals, write, tele- 
typewrite, wire or phone our nearest office- 
warehouse listed below. 



• BIOLOID TKADEMARK 
(Rec. U.S. Pat. Off.) 
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SOUTHERN SCIENTIFIC CO., INC., ATLANTA 3, GA. 
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HYLAND BLOOD GROUPING SERUM 

Anti- A wul A nti-B 

Prepared from carefully selected donors to 
assure a highly potent, rapid acting, and 
specific product. Accurate results with maxi- 
mum speed. 

Available in 2 cc. and 5 cc. sets. 
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I HYLAND ANTI-Rh SERUMS 

I Anti-Rh„ (Aitti-D) Typing Semni 

j Anli-Rli^ rli' rh" (Anti-CDE) Typing Seriiin 

I Outstanding serum for slide method— rigidly 
1 tested for titer, avidity, specificity and sterility. 

! Prepared from selected, immunized donors. 

I Both types available in 2 cc. and 5 cc. sizes. 
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make this test 
at our 


Hyland Laboratories 

4534 Sunset Boulevard, Los Angeles 27, California 


expense I 

Clip the coupon for your 
free samples today! 
You'll receive generous 
samples of Rh,, Typing 
Serum and Blood Group- 
ing Serum. Enough to 
convince you that their 
speed, accuracy and titer 
are unsurpassed. 
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From the lowest power to the oil immersion the new No. 700 Illuminator pro- 
vides convenient, uniform illumination that adequately fills the field without 
refocusing the condenser. This light source has been engineered to function as an 
integral part of the new AO Spencer Microscopes — yet it can be removed or 
attached at a moment’s notice. With the illuminator in position the microscope 
can be inclined at any angle or moved about the table without need for realign- 
ing the illuminating system. Cooling Jins, hent-absorbing glass, and baffle plate 
all help maintain a constant temperature suitable for living specimens. C3ther 
features are: bulb xuith built-in reflector, easy access to bulb, sxvitch-in cox'd. 



For your copy oj a catalog illustrating the complete 
nexv line of AO Spexicer Labox'atory Micx'oscopes, the 
No. 700 llhnninator, axid other accessories, write 
Dept. Xl6. 

American Optical Company 

Scientific Instrument Division 


Buffalo 15, NewYork 
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TWO drops of blood 
ij ONE drop of anti-(^\\) serum 




, . . Test complete in TWO minutes or less 





Rapid, accurate, satisfying results in blood testing 
are a certainty with Rh serums from American. No 
microscope is needed. The Slide Method gives clear, 
distinct, unmistakable readings to the naked eye. 
Clumping starts in 45 seconds— is complete in from 
1 to 2 minutes. 

These potent and stable serums may be used with 
fresh,clotted,oxalated, heparinized or citrated blood. 
Serums are prepared from immunized human donors 
in a Government licensed laboratory— in strict accord 
with National Institute of Health specifications. 


Write today for descriptive literature 
on American’s complete line of blood-typing 
and blood-grouping serums. 



i^^MPLAN WITH American 

. . . the first name in hospital supplies 
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FREE 
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Centrifuges of 
Proven Performance 


When selecting your new Centrifuge— consider: 




1 Tlie reliability of the electric motor that drives it. 
The motors of International Size 1 and Size 2 Centrifuges 
are specially designed to provide the best possible drive for 
a Laboratory Centrifuge. They are manufactured entirely 
in our own shops, thus eliminating the possibility of obso- 
lescence through discontinuance by an "outside’’ manu- 
facturer. 

2 Tlie range of its application. 

Interchangeable accessories designed specifically for Inter- 
national Centrifuges are available in wide variety, making 
the machines adaptable to practically every laboratory appli- 
cation. Your future requirements as well as your present 
needs should be considered. 

3 The relation of first cost to total cost. 

Expensive repairs can make a low first cost a high cost in 
the long run. International Centrifuges arc famous for their 
ability to give years of trouble-free service. 

4 The reputation of the manufacturer. 

International's fifty years of specialization in the manufac- 
ture of Laboratory Centrifuges is your guarantee of 
unequalled performance. 


INTERNATIONAL EQUIPMENT COMPANY 

1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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TISSUE FILE 

ForfiUug and storing Histology Tissues Embedded in Paraffin or 

Celloidin Blocks. 

Win also prove indispensable in anatomy and other biological laboratories where tissues 

are studied by histological methods. 
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• Conveniently stores one liutidrcd groups 
of blocks in one case. Each compartment 
will accommodate 10 to 15 blocks of the 
usual size. 

• Removable partitions make it possible to 
double or quadruple the size of compart- 
ments. 

• Inde.xing data (date, number, etc.) can 
he recorded on card in front of case. 


• Inside of hinged cover is ruled into spaces 
corresponding to compartments. Data 
for indexing each lot of specimens can 
be recorded in proper space for instant 
reference. 

# Sturdily constructed, specially rein- 
forced. Designed so that each case can be 
convenient!}’ numbered and the cases 
stacked on shelves. 


• Case measures 131" X lOi" X 2Y' and is divided into 100 
compartments, each measuring ll" X 1" X 2\-" deep. Shipping 
weight for each case SJ lbs. PRICE, 1 to 11 . . $2.75 ea; 1 doz. S27.50 

CARGILLE SCIENTIFIC INC. 


118 LIIIKRT^' STREET 


NEW YORK 6, N. Y. 
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'active displacement" that does it 


Not only does the Autotechnicon relieve the laboratory 



A brochure describing 
the Aulolechnicon is 
available on request. 


Staff of the tedious task of processing tissues "by hand," 
but it also completes the chosen technique faster, more 
thoroughly, more uniformly, more dependably. The Auto- 
technicon is versatile ... it fixes, dehydrates, washes, 
stains . . . delivers beautifully finished tissues ready for 
diagnosis.. 

And because it needs no human intervention, it knows no 
"working day." To-day’s tissues, processed overnight 
by your own technique, will be waiting for you in the 
morning. 



automatic tissue processing 
by any histologic technique 


THE TECHNICON COMPANY 
215 EAST 149th STREET • NEW YORK 51, N.Y. 
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A.H.T. CO. SPECIFICATION 

BLOOD PIPETTE SHAKER 

With automatic shaking control and shutoff, providing quick, effective and 

reproducible shaking 



SHAKER FOR HEMACYTOMETER PIPETTES, Research Model, Electric, 
A.H.T. Co. Specification. For quick and effective shaking of diluting pipettes in a 
reproducible manner. The automatic shaking action, requiring approximately thirty 
seconds, comprises 1200 rapid, transverse vibrations of small amplitude, with auto- 
matic shutoff, reducing the possibility of hemolysis due to mechanical rupture and 
fragmentation of fragile erythrocytes. 

Consisting of a shaded pole electric motor fitted with eccentric drive and spring device 
for converting continuous into vibratorj’ motion; gear train with cam and micro switch for 
limiting the predetermined number of vibrations; all enclosed in dome-shaped aluminum hous- 
ing on cast metal base, with push button for starting, and aluminum pipette holder with nickel- 
plated spring bronze clips. 

The pipette holder is a simple device which permits insertion or removal of pipette with 
one motion. The type and amplitude of the stroke make it possible to shake the pipette effi- 
ciently with both ends open but, if preferred, shaking can be accomplished without removing 
rubber tubing, mouthpiece or closure. Overall dimensions Cj inches diameter x 8 inches high; 
current consumption 0.1 ampere. 

CAUTION. Blood cells begin to settle immediatelj’' after vibration ceases and delay 
in filling the counting chamber, particularly for red cell count, will introduce appre- 
ciable error. While this Shaker is offered with a two-place head, wc do not recommend 
shaking more than one pipette at a time except when making routine counts of red and 
white cells on the same specimen, or when used simultaneously bj" more than one 
technician. 

3426-A. Shaker for Hemacytometer Pipettes. Automatic. Research Model, Electric, A.H.T. Co. Specification, ns above 
described, with two-place head, thick sponge rubber pad, 5-ft. connecting cord, switch and plug. For use on 

115 volts, CO cycles, single phase, a.c. only 40.00 

10% discount in lots of C or more. 


ARTHUR H. THOMAS COMPANY 

RETAIL— WHOLESALE— EXPORT 
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WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U. S. A. 
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I. EXPERIMENTAL CORTICAL NECROSIS OF ADRENAL GLAND IN 
THE jMONIGEY IN DIPHTHERIA AND IN jMALARIA 

With Observations on a Fatah Human Infection with 
Plasmodium falciparum* 

ALFRED GOLDEN, M.D.,t and RICHARD R. OVERMAN, Pn.D. 

From the Pathological Insliiule and the Department of Physiology, University of Tennessee 
College of Medicine, Memphis, Tennessee 

Epidemic typhus fever as seen in Guatemala in 1944, in addition to the usual 
skin eruption and fever, was characterized clinically by extreme prostration, 
blood pressure readings at shock levels and collapse of the superficial veins. In 
ten subjects that came to autopsy, our attention was drawn particularl}’^ to 
necrotic foci in the adrenal cortex, which was reported.^ Identical lesions have 
been reported by Rich® and by Kinsman et alf in a variety of infectious diseases 
including meningococcic septicemia. 

The present report is concerned with the experimental production of such 
lesions in monkeys {Macacus mulala) and with observations in a fatal human 
infection with Plasmodium falciparum. Biochemical determinations including 
blood sodium and potassium and total blood volume in the monkeys, are being 
reported in a separate communication.'* 

method 

The lesions to be described may be confused by some with postmortem auto- 
lytic changes. To avoid any such confusion, moribund animals were sacrificed 
by deep pentothal anesthesia and the adrenal glands were removed by lapar- 
otomy as soon as surgical anesthesia was induced. The findings in two animals 
that were autopsied will be noted below. The glands were fixed immediatelj’’ in 
either neutral 10 per cent formaldehyde solution or in Zenker’s fluid. Paraffln- 
imbedded sections were stained by hemato.xylin and eosin, iron-hematox 5 din, 
azocarmine, Wilder’s reticulum and Giemsa’s methods. Each adrenal gland ivas 
cut into 6 to 10 blocks and from each block every tenth section was stained and 
kept for study. 

A freshly isolated human strain of Corynebaderium diphtheriae was inoculated 
into the deep lumbar muscles of two monkeys to determine the changes produced 
in the adrenal cortex. This was done ivithin two days after it had been demon- 
strated that 2 ml. of a broth culture of this organism had produced death in two 
guinea pigs in 27 hours, with typical hemorrhagic necrosis of the adrenal glands. 

Observations were then extended to experimental infection in monkej^s with 

* Presented, in part, before The Society for Experimental Pathology, 1947. 

This work was supported in part by a grant from the U. S. Public Health Service. 

Received for publication, June 6, 1949. 

t Present address: Veterans Administration Hospital, Batavia, New York. 
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a strain of Plasmodhan knowlesi* After intravenous inoculation of blood from 
a chronically infected monkey, the acute simian disease is characterized by 
progressivelj" increasing parasitemia, fever, severe progressive anemia and pros- 
tration, and decrease in the hematocrit reading to 50 per cent or less of normal. 
The duration of the experimentally induced disease varied from 4 to 12 days. 
Maximum degrees of parasitemia, usuallj’- in the terminal stage of the disease, 
ranged from 9.2 per cent to 90.2 per cent (thin-film counts). In this series, 6 
monkeys were observed until thej’’ were moribund. 

We then decided to observe the effect of adrenal cortical hormone on the 
microscopic appearance of lesions of the adrenal glands. Lipo-adrenal extractf 
was given intravenously to one of a pair of simultaneously infected monkeys. 
Five such pairs of animals, 10 in all, were studied with no other medication or 
hoimonal substitution-therapj'’, in an experiment designed not to test the thera- 
peutic efficacy of adrenal cortical hormone therapy, but onl}'’ to determine the 
effect on the necrotic lesions (to be described below) and on the biochemical 
changes. Each of 3 monke 3 '’s received 5 ml. of the extract intramuscularly on the 
daj’- the thick film first showed organisms, and the same dose once daily until 
the animal was sacrificed. Two monkeys received the same dose simultaneously 
with the inoculation of plasmodia. Total quantities ranged from 20 ml. in each 
of 3 animals to 50 ml. in one animal. 

Control observations were made on the adrenal glands of two monkeys. One 
of these animals died accidentallj'^ from hemorrhage following venipunctures. 
The other was sacrificed because of a stronglj'’ positive tuberculin skin reaction 
and, at autopsj'', tiny granulomatous lesions were found along the dorsal sur- 
faces of one lung. 

During the course of the e.xperiment, a 19 year old white woman died in the 
hospital from an infection with Plasmodnan falciparum. Her adrenal glands were 
removed at autopsj" less than one hour after death. 

RESULTS 

The guniea pigs that died of C. diphtheriae infection grossly showed massive 
hemorrhage into the adrenal glands. Microscopically, adjacent to such hemor- 
rhages were small foci or large patches of either coagulation necrosis or simple 
solution of cells chiefly in the zona fasciculata, and occasional areas of necrosis 
were also present in the zona glomerulosa and zona reticularis. There was no 
leukoc 3 '’tic reaction to either the hemorrhages or focal necroses. 

Tlic 2 monke 3 "s that were inoculated with diphtheria organisms responded 
differentl 3 L One animal was moribund in 48 hours and was sacrificed. At lapar- 
otom 3 ' the adrenal glands grossb’^ were not hemorrhagic. Microscopically, there 
were extensive zones of bland necrosis involving few cells, occasionally asso- 
ciated with hemorrhages apparent^'- derived from the adjacent sinusoids. The 

* Secured from Dr. Quentin Geiman of Harvard Universit3', Boston, Massachusetts. 

t Supplied tlirough the courte.sj- of Dr. H. F. Hailman of the Medical Division of the 
Upjohn Co., Kalamazoo, Mich. This extract contains no desoxj’corticonc acetate. 



ADRENAL CORTICAL NECROSIS 


901 


loss of cell substance appeared to be by solution. As a result of this toxic form 
•of necrosis, glandlike spaces appeared in what was once a solid cord of cells (Fig. 
1). Reticulum stains showed loss of staining of the fibers, presumablj’' because of 
destruction, chiefly in the areas of hemorrhage. The other monkej’’, a larger and 
heavier animal, was sacrificed after 96 hours, even though symptomless. The 
adrenal glands showed microscopically only one area of hemorrhagic necrosis but 
several small areas of bland necrosis, like those described above, all devoid of 
leukocytic reaction. The only patch of destroyed reticulum was in the area of 
hemorrhagic necrosis. 

The two control animals showed histologically normal adrenal glands. Vacuo- 
lization, interpreted as lipoid accumulation, was variable even in the same sec- 
tion but was never marked. The continuity of the cortical cords of cells was un- 
interrupted throughout. No lesions resembling in anj’- way those to be described 
were encountered in the large number of sections examined. No lesions were seen 
in the medulla of the adrenal gland in experimental or in control animals. 

The gross and microscopic findings at autopsy of the liuman malarial infec- 
tion, as well as of the experimental simian malarial infections, were entirely 
typical of overwhelming infections that ai-e fatal in the first attack. The spleens 
were finn and reddish black, the livers had a brownish black cast, were swollen, 
and there was evidence of anemia and dehj'dration. Microscopicallj’’, malarial 
pigment was abundant in the liver, spleen, lymph nodes and bone marrow. 
Vessels throughout the body contained parasitized erythrocytes. There was no 
evidence of chronic malarial infection, such as fibrosis of the splenic capsule or 
pulp in any of these cases. 

All of the untreated animals experimentallj’’ infected with P. knowlesi showed 
lesions in the adrenal cortex, distributed most plentifully in the zona fasciculata, 
but not sparing entirely the zona glomerulosa or zona reticularis. Onlj’’ minute 
foci of hemorrhage were encountered. There was no recognizable destruction of 
reticulum or collagen. Prominent granularity and/or vacuolization was also 
noted in these cells with great frequency. 

The iron-hematoxylin and azocannine stains demonstrated best the following 
changes. The earliest recognizable change was a loss of the cell border and, where 
adjacent cells were affected, there was a mingling of their cj^oplasm (Figs. 2-5). 
There was greater loss of cytoplasm and apparently of nuclei when the lesion 
was more pronounced, leaving no trace of cell substance. As a result there was a 
defect in the continuity of the adrenal gland cords which were so frequently oval 
or circular as to resemble tubule formation. No stainable substance, other than 
bits of cellular debris, was present in these lakes or pseudo-tubules which were 
bordered by histologicalty-intact cells or others showing beginning solution. 
Pyknosis of nuclei was common. Occasionally, small numbers of intact er 3 dhro- 
cytes were seen in these defects, but never any leukocytic reaction. In the most 
severe form of this lesion, every microscopic field showed some change. The 
severity of the lesions was judged microscopically bj’' the number of cells in- 
volved. 

Without exception, the administration of the lipoidal adrenal cortical ex- 
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tract in the doses given, during this malarial infection, either prevented the ap- 
pearance of the lesion entirely or reduced its severity so that only minute foci 
of 3 to 0 necrotic cells could be found in occasional sections. 

Animals treated with lipoidal adrenal cortical extract lived up to 12 hours 
longer than untreated animals (an increase of from 5 to 12 per cent in time of 
survival). This is considered as being biologically (but not statistically) signifi- 
cant, particular!}' because no attempt was made to treat the parasitemic level, 
the anemia, fever, or any of the other serious aspects of this infection. 

In the fatal human infection Avith P. falcipanm, the adrenal cortex showed 
the most pronounced lesions seen in this series. Histologically, normal cells Avere 
in the minority, and small areas of hemorrhage frequently obscured the “tubule 
foimation” resulting from the necrosis of cells. In cases AAdiere AAdiole cords AA’^ere 
destroyed, collapse of the sinusoids aa'us demonstrated Avell by the azocarmine 
stains. Pyknosis of nuclei Avas common in either partially preserved cells or in 
those shoAAung only a ragged remnant of cytoplasm (Figs. 6-8). In many places 
pol}’morphonuclear leukocytic reaction AA'as prominent but not necessaril}'’ asso- 
ciated AA'ith focal hemorrhages (Fig. 7). 

DISCUSSION 

It is Avell loioAvn that the adrenal glands may undergo such severe autolytic 
change, even early postmortem, as to make histologic interpretation of any kind 
difficult. The changes described are distinct from those of simple autolysis. 
Similar necrotic lesions could not be reproduced by intentional exposure of 
liuman adrenal glands to room temperature for as long as 10 hours, or by similar 
treatment of a slice of adrenal gland of one of the normal monkey controls. It 
must be understood that autolytic changes may obscure the necrotic lesions, 
particularly in their early stages. In this respect the lesions are not unlike those 
seen in the Iddney in acute tubular necrosis (in loAver nephron syndrome, hemo- 
globinuric nephrosis, or “crush” kidney), AA'here the changes A^ary from excessive 
cytoplasmic granularity and/or vacuolization to frank necrosis. In order to avoid 

Fig. 1. Lacuna or tubule formation in experimental monkey diphtheria, in the zona 
fasciculata of the adrenal gland. Early changes arc seen at A and are characterized by 
solution of cells, lea\dng defects in the continuity of cell cords. Pyknotic nuclei are seen 
at B and focal hemorrhages into the defeets in the cords at C. Iron-hematoxylin. X 450. 

Fig. 2. Adrenal cortex in experimental monkey malaria. The zona glomerulosa stains 
deeply Avith iron-hematoxj-lin in contrast to the zona fasciculata, Avhich contains numerous 
lacunae. Iron-hematoxylin. X 120. 

Fig. 3. High poM-er Aden’ of one of the lesions seen in Figure 2. Note loss of cell borders at 
A, early pyknosis of nuclei at B, and formation of defects in the continuit}' of the cortical 
cell cords at C. Hcmato.xylin and cosin. X 450. 

Fig. 4. High power vieiv of cellular changes in adrenal cortex in monkey malaria. Two 
erythrocytes (A) can be seen passing from a regional sinusoid into a zone of early necrosis. 
Parasitized er 3 -throcytcs within sinusoids are seen at B. Azocarmine stain. X 350. 

Fig. 5. In this zone of necrosis Avithin the adrenal cortex, note that the defect is bordered 
by cells AA-ith histologicall}' -intact cell borders (A). Compare AA’ith Figure 3. The material 
AA'ithin the ncAA-ly-formed lumen is consistent AA'ith cytoplasmic debris. The marked granu- 
larity of the cell cytoplasm in the cells bordering the defect is aa’cII brought out by this stain. 
Iron-hematoxylin. X 450. 

Fig. C. Zona fasciculata of adrenal cortex from fatal human infection AA-ith P. falciparum. 
The ragged defects (A) in the cords of the cortex are identical to those seen in the experi- 
mental animals. Hematoxylin and eosin. X 120. 
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complicating postmortem change, all but tv'O experimental animals were sub- 
jecterl to laparotomy under pentothal anesthesia and their adrenal glands were 
removed before death and fixed immediate^. Of the two animals that were not 
so sacrificed one was autopsied within 30 minutes after death, and the other 
within 90 minutes In neither of these animals did the adrenal glands show ap- 
preciable autol 3 ’^sis microscopicallj^ nor were the findings in these animals differ- 
ent qualitativel}’’ from an}" of the others. In the case of the woman with fatal 
malaria, the adrenal glands were removed within one hour after death and placed 
in formalin fixative. No appreciable autol 5 '^tic changes were seen microscopically 
in man}'- sections taken from the adrenal glands. 

The correlation between the severity of the adrenal cortical lesions and the 
degree of biochemical change was fairly close. Those animals showing the greatest 
percentage shifts of sodium into erythrocytes (increases up to 204 per cent) 
showed the largest and most widespread necrotic foci in the adrenal glands. On 
the other hand, reversal or prevention of the adrenal necrosis by lipoid cortical 
extract was not reflected entirely in a reversal of the biochemical alterations. 
The details of these findings will be reported separately. 

The adrenal cortical lesions are for the most part devoid of any kind of in- 
flammatory response. In the fatal human infection of malaria there was poly- 
morphonuclear leukocytic reaction in the necrotic foci. It seems reasonable to 
assume that this inflammatory response is a late phenomenon which was probably 
interrupted by sacrificing the moribund animals in this experiment. The products 
of cellular necrosis by solution appears to stimulate but little inflammation. In 
this respect there is a parallel in the necrosis in renal tubules and in the liver as 
well with the early stages of coagulative necrosis of liver cells in yellow fever, 
and in certain stages of acute hepatic necrosis produced by a variety of causes. 

A close correlation exists between the severity of the adrenal gland necrosis 
and of the experimental malarial infection, as demonstrated by the degree of 
parasitemia and by the shift of the sodium-potassium balance, particularly of 
sodium into the erythrocyte. That a biochemical reversal could not be demon- 
strated along Avith an obliteration or reversal of the adrenal cortical lesion on 
substitution therapy alone is not to be taken as an indication of the failure of 
such therapy. It Avas anticipated before the experiment that the administration 
of adrenal cortical hormone Avould show an effect chiefly on the sodium and po- 
tassium imbalance, but A\’e did not anticipate A'isible changes in the gland itself. 
The possible mechanisms of prcA^ention of the adrenal lesion or the protection 
of A'ulnerable gland cells by this hormone are not obvious from this experiment. 
The therapeutic implications of this procedure must aAA'ait further investigation. 

SUMMARA' 

Necrosis of the adrenal cortex occurs regularly in experimental simian malaria 
{Plasmodium knowlesi). The seA'erit}’- of the lesion is roughly proportional to the 
severity of the infection and is reflected biochemically most accurately in the 
degree of shift of sodium into erythrocytes. The lesions can be prevented entirely 
or there can be a reversal of these lesions by the administration of lipoidal ad- 




FiOi. 7. From case of human malaria. In many areas of the adrenal elands clusters of jiolynuclear 
leukocytes (A) infiltrate into the zones of necrotic cells. Hematoxylin and oosin. X 150. 

Fig, S. From same case of human malaria. Note p.seudotul)ulo.s or lacunae at .V. raeef“‘i eytc)])la.sm 
at B, and p.yknotic nuclei at C. Hemato.xylin and eosin. X -1.50. 

Fig. 0. Cortex of adrenal gland showing zona fascicuiata and zona glomerulosa, from a monkey that 
received lipoidal adrenal gland extract on the da}' the thick hlood-filin first .showed organi.sins. .V 
total of 5 doses of the extract was given intramuscularly to this animat. The hi.stologic jiicture i.s in- 
di.stinguishahle from that of the normal control animals and is identical to that of all monkeys receiving 
this hormone. Hematoxylin and eosin. X 120. 

Fig. 10. From the same animal showing in detail the jiarasitized erythrocytes in the adrenal gland 
sinusoids (A), and the well preserved adrenal gland cells with their sharply defined cell hordens. The 
cytologic picture is indistinguishable from that of normal control animals. Hematoxylin and eosin. X -150. 
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renal cortical extract in the presence of otherwise untreated malarial infection. 
The lesions are identical qualitativelj’- to those that can be produced experi- 
mentally 1)3’- intramuscular inoculation of Corynehactermm di-phlheiiae into guinea 
pigs and monke3^s. This is considered significant inasmuch as one of the accepted 
sites of action of diphtheria toxin is in the adrenal cortex. An identical lesion, 
but of much greater severit3'-, was seen in a fatal human infection with P. falci- 
parum. 

COXCLUSIONS 

1. Focal adrenal cortical necrosis, such as is seen in epidemic t3'plius, can be 
produced e.xperimentally in guinea pigs and monke3’'s b3’’ inoculation of virulent 
diphtheria organisms, and in monke5''s b3'' malarial infection with Plasmodium 
knowlesi. 

2. Identical but moi'e severe lesions were found in the adrenal glands of a 
woman with an overwhelming infection with Plasmodium falciparum. 

3. The adrenal lesions in monke3’^s d3ing of experimental malaria can be pre- 
vented by administration of lipoidal adrenal cortical extract. 
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11. THE EFFECT OF LIPO-ADRENAL EXTRACT ON IONIC BAL/\NCE 
IN FATAL SIMIAN MALARIA* 


R. R. OVERMAN, Ph.D., .ANNE C. BASS, A. B., A. K. DAVIS, B. S., 

AND ALFRED GOLDEN, M.D.f 

From the Department of Physiology and the Pathological Institute, University of Tennessc 
College of Medicine, Memphis, Tennessee 

It has been previously reported from this laboratoiy’''* that the plasma levels 
of sodium, potassium, and chloride are almost unaltered during the coui-se of 
fatal infections with Plasmodium knowlesi in monlceys. Plowevcr, relativelj'^ 
enormous changes in the concentrations of these ions are found in nonparasitized 
erythrocytes of the infected animals. It has been shown, for example, that the 
average red blood cell sodium concentration is increased 100 per cent before death 
with a concomitant reduction in eiythrocytic potassium and a rise in chloride 
levels. Further, the urinary excretion of Na and Cl have been shown to decrease 
to low levels, while that of K rises until late in the course of the malaria when 
the animals become oliguric or anuric. These alterations in distribution and renal 
excretion of ions are reversible when chemotherapeutic intervention is made 
early in the course of the disease.'®- "• ”■ 

These profound alterations in native ionic balance had been previously pre- 
dicted'® • '® from data regai-ding the distribution of thiocyanate in simian P. know- 
lesi and human P. vivax and P. falciparum infections. The in vivo demonstration of 
severe electrolyte imbalance together with numerous necrops}’' reports®- 
of adrenal cortical necrosis in cases of fulminating malarial infections in human 
beings and monkeys led to the present investigation. Since the physiologic in- 
tegrity of the adrenal cortex is known to be necessary for normal distribution of 
Na and K, we decided to determine the effects of adrenal extract on these chem- 
ical substances and on the course of malaria. We have previously confirmed the 
presence of adrenal cortical necrosis in untreated monkeys djdng of P. knowlesi 
infections.'* ■ ® ® 


MATERLtVLS AND METHODS 

Control determinations were made of Na, K, and Cl concentrations of plasma 
and erythrocytes and the hematocrit values of 23 normal Macacus nnilala mon- 
keys. Each animal was subsequently infected with P. knoiulcsi by blood inocula- 
tion from an animal bearing a chronic infection. A total of 77 serial detcimina- 
tions of these ionic levels were subsequentlj'^ made at vai-jing intervals until 
death of the animals. 

* Supported by a grant-in-aid from the Division of Research Grants and Fellowships of 
the U. S. Public Health Service. 

A portion of this work was presented before The Society for Experimental Pathology 
in March 1948. 

Received for publication, June 6, 1949. 

t Present address: Veterans Administration Hospital, Batavia, New York. 
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Eif^hl of the 23 animals were each given 5 ml. of lipo-adrenal extract* daily 
by intramuscular injection. Sodium and potassium concentrations in plasma and 
jKickcd erythrocytes were measured by internal standard flame photometry by 
the methods of Eavis and Overman.* - *' Chlorides were determined by a modifi- 
cation of the method of A’olhard.’'' Erj’-throcyte ionic levels were measured in 
nonparasitizcd cells obtained by centrifugation for one hour at 2300 G. Hemato- 
crit i-eadings were obtained by the Wintrobe tube method. Plasma protein con- 
centration was determined by the copper sulfate method of Phillips el 
Blood samples for analysis were withdrawn by needle puncture from the 
femoral artery into oiled, heparinizedf sjwinges and delivered under oil into 
collection tubes to prevent the “chloride shift”. The femoral artery was not 
e.xpo.‘'-cd for sampling and hematomas were prevented by stasis produced by the 
linger and by massage. 


RESULTS 

The qmUlalivc ionic alterations in both untreated and adrenal extract-treated 
animals are similar to those previously reported b}’^ Overman.*'* However, when 
the progressive changes in the two series are plotted against time, a number of 
striking differences appear between the two groups. Since alterations occur in 
hematocrit values and in parasitemia at somewhat different rates in treated and 
untreated animals, we have logically but arbitrarilj" selected hours after inocula- 
tion with P. knoiolesi as being the least equivocal of several possible bases for 
comparison. 

Arbitrary groups of treated and untreated animals were established as follows, 
to contain approximately the same numbers of determinations: Group I, normal 
animals; Groups II, III and IV, malarious animals (untreated) measured at 
averages of 12-1, 100 and 1S3 hours, respectively, after inoculation with P. know- 
ks'i (sec Talile 1). Animals comprising the adrenal extract-treated groups were 
divided and designated as follows: Group A, normal animals subsequently treated 
with o cc. doses of lipo-adrenal extract daily throughout the malarious course; 
Groujis B, C and D, treated malarious animals measured at averages of 126, 182, 
arul 109 iiours after inoculation (see Table 2). 

Lciujlh of life. In each case, the animal receiving daily injections of lipo-adrenal 
extract outlived its identically infected untreated control. All animals eventually 
died of malaria and the average prolongation of life in treated animals is not 
Klalktically significant. However, the prolongation of life appears to be of biologic 
significance when tlie difrerenccs to be reported subsequently are considered. 

H cmatocrit values. The average hematocrit reduction in untreated animals during 

* We .nrc inclobtcci to the Upjohn Coinpaio', Kalamazoo, Michigan for generous supplies 
of this material. Li])o-atlrenal extract is a pork adrenal extract containing 40 rat units per 
ml, Kach ml. is ecjuivalent to 2 mg. of IT-hydroxj'-ll-dehydrocorticosterone (Compound E) 
or 4 mg. of corticoslerone. 

f Gcncrou.sly supplied by tbe Upjohn Comirany, Kalamazoo, Michigan; The Abbott 
Laboratoric.s, Chicago; Iloche-Organon. Inc., Nutley, N. J.; Eli Lilly Company, Indian- 
apolis, Ind. 



TABLE 1 

Comparison of Ionic Levels in Plasma and Erythrocytes and of Hematocrit and Parasitemia Values in Groups op Untreated 

Animals 
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Ihp malarious course was from 41. S to 14.7 per cent while in the group treated 
w ith lipo-adrcnal extract, the a^'erage reduction Avas someAA'hat more pronounced, 
i.(.. from 41.7 to 12.0 per cent (Tables 1-3 and Fig. 1). The aA>-erage venous 
hnnatocril reading of the untreated monkeys just before death Avas reduced 65 
per cent from normal Avhile that of the extract-treated group at that time had 
been leduced but 51 per cent. IIoAA-cA'er, bj”- the time the treated animals became 
moi'iljunfl, the avei-age hematocrit reduction Avas 71 per cent. Table 4 sIioaa^s that 
both of these dilTercnces are statisticall}’- significant. Thus the hematocrit values 
of the treated animals arc significantlj'' higher than those of the untreated group 
at the time the animals in the latter group died. But thej’' are also significantly 
loAver than in the untreated group AA’hen the comparison is made at an equal 



HOURS AFTER INOCULATION 

I’lG. 1 . Comparison of average hematocrit values and ])arasitcmia between control 
animals (solid lines) and animals treated with Hpo-adrenal e.xtract (dotted lines). 


number of hours before death (see Figure 1). Since the parasitemias of the un- 
treated animals Avere consistently higher than those of the treated group, the 
greater final hematocrit reduction of the latter probably cannot be ascribed to a 
greater erythrocj’^tic destruction. This postulate is further strengthened Avhen 
plasma protein concentration changes of the tAvo series are compared. The un- 
treated group of animals .showed a O.G Gm. per 100 ml. i-eduction in plasma pro- 
tein (S jjcr cent decrease) OA’cr the malarious course AA’hile the extract-treated 
grouj) had a 1.1 Gm. j)er 100 ml. reduction, amounting to a 15 per cent decrease 
from control A’alues. Thus, it AA'ould appear that the hematocrit differences be- 
twei'ii the untreated and treated groups are due to greater AA'ater retention in the 
lalter rather than flilTercnee.s in juirasitic de.struction of red cells. 


PARASITEMIA IN % 


TABLE 2 

Comparison op Ionic Levels in Plasma and Erythrocytes and of Hematocrit and Parasitemia Values in Groups of 

Treated Animals 
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Group A, normal animals, subsequently treated 

Group B, treated animals, average of 126 hours after inoculation (range 92-142 hours) 

Group C, treated animals, average of 182 hours after inoculation (range 168-192 hours) 

Group D, treated animals, average of 199 hours after inoculation (range 197-200 hours) 

n indicates number of animals. 
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PornsttcHiio. Other tluiii difforences in time of survivfil, perhaps the most stiik- 
ing clinical dissimilarity developed in these groups of animals is in the para- 
sitemias (Fig. 1 and Tables 1, 2 and 4). It was found that at the time of death 
of the untreated animals, the latter liad, on the average, a parasitemia of 75.5 
per cent, while those receiving lipo-adrenal extract showed but a 19 per cent 
parasitemia. Indeed, even at the time the extract-treated animals succumbed, 
they had on the average a parasitemia of but 38.5 per cent, or approximately 
one-half the peak parasitemia of the control group. 

Plasma ions. The reductions in plasma Na and Cl concentrations and the rise 
in irlasma K illustrated in Figure 2 and Tables 1 and 2 are qualitatively similar 
to those previously reported."'” The greatest percentage alteration occurred 



HOURS AFTER INOCULATION 

Fig. 2. .\vcriigc iiliisnui Nji and K alterations in untreated (solid lines) and animals 
treated with lipo-adrenal extract (dotted lines). 

in the plasma K concentration. At the time the untreated animals died, their 
plasma K averaged G.l mEq./L. (a G1 per cent increase over control values) 
while measurements made on the treated group at that time revealed a plasma 
K level of but 4.5 mEq./L. (an IS per cent increase over controls). Even at the 
time of their death, the plasma K concentration of the extract-treated animals 
had risen to but 5.G mEq./L. which constitutes a 47 per cent increase over normal 
values. As might be e.xpected, therefore, differences likewise appear in the sodium- 
potassium ratio illustrated in Figure 4. 

Enjlhrocylc ions. As previoush' reported," striking alterations in cellular ionic 
anatom}’ occur during the course of P. knowlesi infections in monkeys. ^Vhile 
the do.sage of adrenal extract selected did not alter the direction of ion movements 
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across the membrane of the unparasitized erythrocyte, quantitative differences 
did appear in such shifts (Fig. 3). Thus at the time of death, the untreated con- 
trols showed an average cell Na level of 58 mEq./L. which constitutes a 229 
per cent increase over normal values. At this time, the extract-treated groups 
had an average cell Na of 34 mEq./L. (a 99 per cent increase from normal) and 
even at the time of death had a cell Na concentration of but 40 mEq./L. Thus 
it would seem that lipo-adrenal extract treatment reduced the tendency for Na 
to enter cells and for K to be removed from cells. 

Reference to Figure 4 will illustrate one further point regarding cellular ionic 
differences between the two groups of animals. It can be seen that while the 
Na/K ratio within erythrocytes is not different in the two series early in the 
course of the disease, that the untreated group shows a marked terminal rise in 
this ratio to a value exceeding unity. While such a pronounced rise in Na/K 

TABLE 3 

Statistical Evalu.ation of Changes in Ionic Concentrations and Hematocrit 
Values from Control Levels within Untreated and 
Treated Groups (t Values) 


EEnN-EEN CROUPS* 

i 

PLASMA 

CELL 

1 

PLASMA 

Na + K 

1 CELL 

Na + K 

PLASMA 1 

Na/K 

CELL 

Na/K i 

HEMATO- 

CRIT 

Na 

K 

Cl 

Na 

K 

Cl 

I and II 

CO 

.48 

1.7 1 

1.7 

.24 

1.0 

1.7 

1.4 

.28 

.51 

6.2' 

I and III 

.30 

1.5 

2.8' 

4.5' 

1.7 

.40 

.86 

.66 

2.2 

2.4 

5.1' 

I and IV 

.35 

1.7 

3.0' 

7.2' 

3.9' 


1.4 

.81 

2.3= 

2.3' 

8.4' 

A and B 

2.4= 

.14 

.76 

2.3= 

.73 

1.7 

1.5 

.30 

.27 

.50 

8.4' 

A and C 

.50 

.65 

2.3= 

3.4' 

4.0' 

— 

.30 

1.3 

1.4 

.80 

8.9' 

A and D 

2.1= 

1.9 

2.1 

4.9' 

5.7' 

1.3 

.75 

3.0' 

2.7= 

3.4' 

18.3' 


* See footnote Tables 1 and 2 
' Significant at the 1 per cent level or less 
2 Significant at the 1 to 5 per cent level 


values was not found in all animals, at least one, terminally untreated, had three 
times as much Na as K in the erythrocytes (Na/K ratio, 3 : 1). On the other hand, 
the hpo-adrenal extract treated group is characterized by a terminal average 
value for the Na/K ratio of but 0.6. Even in this group, however, two animals 
showed “mild” reversals of Na/K ratios, t.e., values of 1.0 and 1.1, respectively. 

These data are reported to illustrate the severity of alteration in the cellular 
distribution of these ions. That these phenomena are not limited to the erythro- 
cytic membrane is borne out by preliminaiy observations of ionic concentrations 
in tissues. Large increments in the amount of Na in liver have been previously 
observed in this laboratory in animals dying of untreated P. Jcnowlesi infections. 
Concomitant loss of K from tissues has also been seen. Indeed, in animals de- 
veloping overwhelming parasitemia, actual reversal of the Na/K ratio in liver 
has been found, although such severe changes have not been observed in all 
animals coming to autopsy. 
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As :v result of these observations, therefore, tissue ionic studies have been 
made in a few pairs of animals, one being an untreated control and the other an 
identically infected animal receiving daily doses of lipo-adrenal extract. In such 
a pair, muscle analysis revealed the following: tissue water, 78 per cent in both 
animals; tissue Na, an increase of 18 mM/lOOO Gm. of wet tissue in untreated 
over the treated animal ; tissue K, a decrease of 29 mM/1000 Gm. Avet tissue in 
untreated over the extract-treated animal. In brain and liver tissue similar differ- 
ences were found even though the plasma K of the untreated animal Avas higher 
and the plasma Na lower than that of the extract-treated monkey. Thus it Avould 
ajjpear that permeability alterations observed in erythrocytes are, in this disease, 
a reasonable qualitative reflection of alterations in the permeability of tissue cells. 
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Fui. 3. Comparison of a\'cragc erythrocyte Na and K alterations in untreated monkeys 
(solid lines) and in animals treated with lipo-adrenal extract (dotted lines). 

DISCUSSION 

The strong inferential cAudence of general alteration in cellular permeability 
to ions in malaria from the .studies of sulfocyanide (SON) distribution in both 
infected monkeys and in man and the more direct and specific cAudence of this 
phenomenon relating to Na and K distribution in the uninA’^aded erythrocyte 
and in tissue cells, requires the establishment of at least an hypothesis of ex- 
planation. 

The reported directional changes in ion moA'^ement in malaria, i.e., Na en- 
trance into cells and K loss from cells, is qualitatiA'^elj'’ identical to ionic alterations 
Avhich can be produced in noimal animals by prolonged treatment Aidth desoxy- 
corticosterone acetate (DCA, the so-called “salt-and-Avater-balance” hormone 
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of the adrenal cortex). Similarly the renal conservation of Na and Cl and the 
renal loss of K in malaria is very nearly the same as that which can be produced 
by DCA treatment. It did not seem rational, therefore, to administer this par- 
ticular adrenal cortical steroid in any attempt at amelioration of the observed 
changes. 

On the other hand, the morphologic evidence of a severe adrenal cortical 
lesion in fulminating malaria (both simian and human) is overwhelming. It oc- 
curred to us, therefore, that these permeability alterations might be caused (at 
least in part) by a functional imbalance between the amount of circulating desoxj'^- 
corticosterone and the so-called “carbohydrate-active steroids” of the adrenal 
cortex (the latter being represented in our investigations by lipo-adrenal ex- 
tract). The experiments reported here are to be considered a preliminary test 
of this general h3"pothesis and the results are encouraging, if inconclusive. It is 
possible that the emplo3Tnent of a different dosage would provide even more 


TABLE 4 

Statistical CoMPAnisoN (t Value.s) of Ionic Concentration and Hematocrit Values 

OF CORRESrONDING GROUPS OF TREATED AND UNTREATED AnIMALS 


BETWEEN GKOUrS* 

PLASSIA 
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PLASMA 

Na + K 

CELL 
Na + K 
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Na/K 
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Na/K 
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Na 

K 

Cl 

Na 

K 

Cl 

I and A 

.24 

B 

■ 

.37 

.65 

.65 

.67 

1.0 

.33 

.01 
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.79 
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1.7 

.54 

2.8' 

1.9 

.46 

.09 

2.0 

1.1 
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.53 

.89 

iWiM 


2.7 = 

— 

.57 

2.2 = 

.71 

.42 

1.0 

.24 

IV and C 

.32 

1.361.86 

3.21' 

1.85 

— 

1.20 

0 

1.40 

1.40 

2.35 = 

4.09' 

IV and D 

.34 

.3«,6 

2.5 = 

.75 

— 

1.8 

.87 

.26 

1.3 

.81 

2.2 = 


* See footnote, Tables 1 and 2 
' Significant at the 1 per cent level or less 
- Significant at the 1 to 5 per cent level 


definite amelioration of the biochemical and clinical manifestations of simian 
malaria. 

The facts that each extract-treated animal outlived his controls and extract 
treatment uniformly resulted in significantly lower parasitemias seem to indi- 
cate that true clinical as well as chemical amelioration can be e.xpected from this 
regimen. 

It has been reported by Harrop and Benedict,^ and confirmed in this labo- 
ratory, that rather pronounced changes in ionic balance and renal ionic excre- 
tion can be induced in animals and in man by administration of insulin. During 
the hypogl3’^cemic phase following insulin we have found large increments in 
erythroc3de Na, for instance, and the pattern of urinary excretion of ions in in- 
sulin hypoglycemia is quite similar to that previously reported in simian malaria,*® 
i.e., a reduction of Na and Cl in urine and a concomitant increase in K excretion. 

These facts, together with numerous observations of ionic shifts in patients 
in diabetic coma, argue that serious derangements in carbohydrate metabolism 
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aro a.'^.-ociafcd witli mineral imi)alances which are, in general, opposite in direc- 
tion to those seen in total adienal insufficiencj’’ or in DCA insufficiencjL It is, 
therefore, onr belief that the normal pattern of ionic distribution depends upon 
a balance between the two major functional groups of steroids of the adrenal 
eoi'tex. ft is postulated that when a hormonal imbalance occurs which favors 
DC'A asccndcnc}', one type of ionic pattern appears (renal retention and cellular 
entrance of Xa and Cl and cellular and renal loss of K) and that when the hor- 
monal imbalance is characterized by a rchlivc reduction in DCA that the op- 
posite ionic palteiTi (cellular and renal loss of Na and Cl and K retention) can 
be expected. The implications of this hypothesis in the treatment of those clinical 
entities characterized by “h 3 'poadrenalism” are obvious. 



.SOMMARV 

The following differences weie observed between two groups of monkej'^s iden- 
ticalh' infected with Plasinoclium Icnowicsi, one of which received dail}^ injections 
of 5 ml. of lipo-adrenal extract: 

]. The extract-treated animals uniformh’’ outlived their controls. 

2. 1 he control animals .showed earlier develo])ment of high parasitemias which 
attained average values 100 per cent greater than the extract-treated animals. 

3. Sodium entrance into eiythrocjdes and tissue cells and loss of potassium 
from cells was significantly reduced in the treated group. 

•1. Our results indicate that ionic distribution in the normal subject depends 
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upon a functional balance between the so-called “salt-and- water-balance” type 
and the “carbohj^drate-active” type of steroids of the adrenal cortex. 
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III. CORTICAL NECROSIS OF TPIE ADRENAL GLAND IN iMAN 
Evolution and Varieties of Acute Necrosis and Its Repair* 
ALFRED GOLDEN, M.D.f 

From the Palholoffical Institute of the University of Tennessee College of Medicine, 

Memphis, Tennessee 

The acute stage of necrosis of tlie adrenal corte.v ivas described Golden 
and Overman^ in experimental monkej^ malaria. It was also shown bj" Ovennan, 
Bass, Davis, and Golden® that certain biochemical alterations were associated 
with this lesion. A similar lesion in human disease was demonstrated bj’- Rich,® 
Kinsman, D’Alonzo and Russi,^ and Golden.^ It is the purpose of this report to 
3urve3'^ the vaiying degrees and tvpes of adrenal cortical injuiy as seen in human 
subjects postmortem. 


procedure 

Inasmuch as this form of adrenal cortical necrosis ma}’’ be obscured bj’' post- 
mortem autolidic changes, the cases to be reported are limited to those in which 
the glands were removed and placed in fi.xative solutions (usualR’’ 10 per cent 
formaldeh3’'de) within one or two hours after death. Fifteen such cases were 
selected to illustrate the vaiying degrees and forms of this lesion. It will be 
noted that a wide variety of diseases is represented in which this lesion appears. 
It is not the purpose of this paper to discover a basic morbid process or abnormal- 
ity, biochemical or otherwise, common to these diseases. The cases were selected 
in order to trace the evolution of the lesion from the acute stage, including those 
accompanied b.y acute and chronic inflammation. 

REPORTS OP cases 

I. Cases with Variable Degrees of Necrosis of Adrenal Cortex 

Case 1 

A 46-66. A 26 year old white man entered the hospital four hours after sustaining multiple 
gunshot wounds of the abdomen. He was operated upon immediatelj', several portions of 
the bowel were resected, and numerous perforations were repaired by purse-string sutures. 
It was necessarj" to re-operate three to four days later because of e.xtravasation of urine, 
at which time a catheter was introduced suprapubically as well as through the urethra. 
The patient expired approximately one week after the second operation. The chief findings 
at autops}’’ were multiple surgically-repaired gunshot wounds of the gastrointestinal tract, 
bilateral early bronchopneumonia, slight central necrosis of the liver and acute tubular- 
necrosis with pigmented casts in the kidne 3 's (hemoglobinuric nephrosis; lower nephron 
sjmdrome). Microscopicallj", the cortex of the adrenal glands showed numerous pale foci 
of necrosis (Fig. 1). The lesion was in all respects similar to that described in experimental 
monkej'^ malaria.^ It consisted substantiallj' of a disruption of the continuitj' of the adrenal 


* Presented, in part, before The Society for Experimental Pathology, 1947.= 
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cords by simple cellular solution and the formation of lacunae or pseudotubules. In none 
of the many foci of necrosis was there any hemorrhage or leukocytic infiltration. The lesions 
were limited to the zona fasciculata. 


Case 2 

A 47-75. A 19 year old woman was admitted to the hospital in coma, with fever, pounding 
pulse, heavj" respiration, rigid neck, fixed pupils, flat optic discs, and paralysis of the lower 
extremities. She died within 24 hours. At autopsj' the following changes characteristic of 
acute Plasmodium falciparum malaria were found: splenomegaly (410 Gm.), the spleen 
having a thin capsule and .dark, almost black pulp; an enlarged liver with a grayish cast; 
bilateral bronchopneumonia; and numerous congested and hemorrhagic foci in the brain. 
Microscopically, the lesions were those of acute, overwhelming, malarial infection with 
malarial pigmentation in the spleen, liver and lymph nodes, and plugging of capillaries of 
the brain with conglutinated, parasitized erythrocytes. Special stains demonstrated the 
characteristic forms of P. falciparum. On microscopic examination of the adrenal glands, 
numerous foci of bland necrosis were observed in the zona fasciculata resulting in the lacuna 
formation described above (Fig. 2). This case was referred to in a previous publication.^ 
Further sections demonstrated areas of frank, polj-morphonuclear leukoc 3 ^tic infiltration 
in association with the areas of necrosis. Slight interstitial leukocjTic infiltration is demon- 
strable in Figure 2. 

Case S 

A-7669. A 57 year old white man was admitted to the hospital with a clinical diagnosis 
of bilateral lobar pneumonia which was confirmed at autopsj'. Bacteriologic studies were 
not completed. Microscopically, the adrenal cortex showed numerous foci of a coagulative 
tj’pe of necrosis in which the contour of the cells was maintained but nuclear staining and 
differentiation were lost (Fig. 3). It will be noted that the lesion was accompanied bj’ mild 
interstitial mononuclear infiltration. Lacuna formation among cells with pjdcnotic nuclei 
alternated with broad patches of the coagulative tj'pe of necrosis. It was estimated bj' 
“step sections” that about one third of the cortical volume was involved in this combination 
of lesions. There was no evidence of hemorrhage grosslj' or microscopicalljL 

The changes described in the above 3 cases tvere not accompanied by visible 
gross changes. 

II. Cases with Combination of Necrosis and Leukocytic Reaction in Adrenal Cortex 

Case 4 

A 46-69. A 72 j^ear old white man was hospitalized for prostatic resection because of 
glandular hj-perplasia of the prostate, following which he developed acute gangrenous 
cj’stitis and bilateral gangrenous p 3 'elonephritis. He died 12 da 3 's after the operation and 
the clinical findings were confirmed at autops 3 '. The hemorrhagic necrotic exudate extended 
from the capsule of the kidney to the perirenal and periadrenal fat on each side. Microscop- 
icall 3 % the cortex of the adrenal glands showed man 3 ' areas of well delineated anemic necrosis 
bordered b 3 " thin but definite zones of pol 3 "morphonuelear leukoc 3 'tic reaction (Fig. 4). 
No direct continuity between these zones of cortical necrosis and of surrounding hemor- 
rhage and necrosis in periadrenal adipose tissue could be demonstrated in numerous sec- 
tions. 

In Case 5 essentially similar lesions of the adrenal cortex were seen without 
involvement of the periadrenal adipose tissue or of any structures adjacent to 
the adrenal gland. 
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Case 5 

A 48-35. A 72 year old white man was admitted to the liospital with a diagnosis of chronic 
cholec 3 'stitis for which cholecystostomy was performed. He died shortly after the opera- 
tion and at autopsj' he was also found to have moderately extensive and active apical pul- 
monaiy tuberculosis. On microscopic examination, the cortex of both adrenals revealed 
several discrete patches of anemic necrosis in the zona fasciculata, bordered by a thin but 
definite line of leukocj'tic reaction (Fig. 5), changes essentiall 3 " similar to those in the pre- 
ceding case. 

A more intense leukocytic reaction in association with this lesion is illustrated 
in Case 6. 

Case 6 

A 48-828. A 35 year old Negro man injured his right hand three weeks before being ad- 
mitted to the hospital. The injury required amputation of the fourth and fifth fingers, at 
which time tetanus antitoxin (1500 units) was administered. This did not prevent the de- 
velopment of severe clinical tetanus three days prior to hospitalization and almut 18 days 
after injury. He died on the fourth hospital day. Therapy consisted of tetanus antitoxin, 
sedatives, and penicillin. At autops 3 ’ bilateral aspiration bronchoijneumonia was found. 
Microscopic examination of the adrenal glands revealed bilateral extensive, patch 3 ' cortical 
necrosis bordered by relatively intense leukocytic reaction (Fig. 6 ). 

The anemic t 3 ’pe of necrosis in these cases (Figs. 4-6) was bordered Iw poh’morphonuclear 
leukoc 3 ’'tes and monoc 3 '’tes, and relative^' few l 3 'mphoc 3 ’'tes. This t 3 q)e of necrosis did not 
exist independent^' since other portions of the cortex of the adrenal glands showed ex- 
tensive necrosis resulting in pseudotubule formation identical to that of the first three 
cases. 

A slightly different form of acute necrosis with inflammation of the adrenal 
cortex is demonstrated in Case 7. 

Case 7 

A 48-532. A 42 3 'ear old Negro woman was admitted from the outpatient service with a 
histor 3 ' of fulminant h 3 'pertension. She died five da 3 ’s later in uremia. At autops 3 ' there 
was severe arteriosclerosis of the intrinsic renal circulation along with scattered foci of 
acute necrotizing arteriolitis chiefl 3 ’’ in the kidne 3 'S, heart, pancreas and spleen. The heart 
weighed 440 Gm. and was consistent with h 3 'pertensive h 3 'pertroph 3 '. N’o infectious process 
was discovered. Microscopicall 3 ' in the adrenal cortex, there were numerous areas of necrosis 
and dense infiltration with, rather than a border of, po] 3 'morphonuclear leukoc 3 'tes, small 


Note; All the photomicrographs are of the adrenal cortex and all sections are stained 
by hematox 3 din and eosin. 

Fig. 1. From a patient who died after multiple gunshot wounds of the abdomen. The 
lesion seen at A was one of a number of foci limited to the zona fasciculata and characterized 
Iw disruption of the continuit 3 ' of the cortical cords. Defects or lacunae were surrounded by 
intact cells. No leukoc 3 'tic reaction was present. X 110. 

Fig. 2. From a patient with acute overwhelming P . faliciparum infection. The lacuna or 
pseudotubule formation (A) is more advanced than in the preceding case. Earl 3 ' P 0 I 3 '- 
morphonuclearleukoc 3 'tic infiltration is seen at B. X 110. 

Fig. 3. Coagulative t 3 ’’pe of necrosis. Case of lobar pneumonia. The cellular contours 
are maintained but c 3 '’tologic detail is obscure (A). Earl 3 ' leukoc 3 'tic reaction is seen inter- 
stitialty (B). Adjacent areas showed lesions identical to those of Figures 1 and 2. X 110. 

Fig. 4 . From a patient with acute gangrenous C3'stitis and pyelonephritis. Large patches 
of anemic necrosis at A are bordered b3'’ thin zones of leukoc3'tic reaction at B. X 110. 

Fig. 5. The shadow 3 ' outlines of preexisting lacuna formation of the zona fasciculata 
are seen at A. The surrounding cells are complete^' necrotic (B). There is no hemorrhage. 
The peripher 3 '’ of the necrotic patch is occupied b 3 ’ an irregular line of leukoc 3 'tes (C). 

Fig. 6. The large patch of anemic necrosis (A) is bordered Iw a thick la 3 ’er of P0I3'- 
morphonuclear and mononuclear phagoc 3 ’’tes (B). L 3 'mphoc 3 'tes are present in small 
bers. Plasma cells are seen onl 3 ' occasionall 3 ’. Pseudotuble formation is seen at G. X HO. 
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numbers of monocytes and only occasional 13 'mphocytes and eosinophils (Fig. 7). Adjacent 
to these areas of mixed necrosis and leukocytic infiltration in the zona fasciculata there 
were also small zones of nonpurulent necrosis resulting in lacuna-formation. Necrotizing 
arteriolitis, which was present in sections of the kidneys, was not demonstrable in any of 
the large number of “step sections” of the adrenal glands. There was no evidence that these 
adrenal lesions were secondary to local vascular disturbances. They resembled in every 
respect those described in the above 2 cases. Figure 8 represents a different field under higher 
magnification and shows the type of necrotic lesion of the preceding 3 cases. 

III. Cases with Hemorrhagic Necrosis of Adrenal Cortex 

Case 8 

A 46-60. A 24 3 'ear old white woman was admitted to the hospital with acute meningococcic 
meningitis. The diagnosis was confirmed at autopsy three days later. Grossly, the adrenal 
glands were hemorrhagic. Mieroscopicall 3 ’’, they showed advanced hemorrhagic necrosis 
involving the major portion of the cortex bilaterally (Figs. 9 and 10 ). It will be noted that 
this type of adrenal gland necrosis resulted in the formation of wide lacunae which differed 
from those described above (e.g., in Fig. 2) onl 3 ’^ in the extensive hemorrhagic infiltration 
into them. In this case the general contour of the adrenal cords was more or less retained 
and outlined by the sinusoidal meshwork. No zones of leukoc 3 dic reaction were found in 
this case in man 3 ^“step sections”. Extensive but patchv and occasionall 3 ' minute foci of ne- 
crosis of the sinusoidal reticulum were demonstrable b 3 ' special staining methods. 

Case 9 

A-6003. A 16 month old Negro male child died in the receiving ward of the hospital. He 
had a scaly rash on the face, trunk and arms, which was diagnosed as measles. Autops 3 '' 
revealed acute interstitial pneumonitis compatible with that accompanying measles. (Blocks 
of skin prepared for microscopic e.xamination were not suitable for diagnosis because of 
technical difficulties.) Grossl 3 '', the adrenal glands were engorged with blood; microscopi- 
call 3 ’’ the 3 ^ showed severe hemorrhagic necrosis (Fig. 11). 

These cases illustrate the relationship that exists between necrosis, the forma- 
tion of lacunae, and hemorrhagic necrosis. In the second case this lesion had 
progressed a little, since leukocytic reaction was present. 

A slightly different form of hemorrhagic necrosis of the adrenal cortex is dem- 
onstrated in Case 10. 

Case 10 

A-8095. A Negro child died with severe p 3 '’elonephritis shortly after admission to the 
hospital. At autops 3 ^ grossl 3 '^ and microscopicall 3 % there was found widespread hemorrhagic 
necrosis of the adrenal cortices (Figs. 12 and 13) . Congestion of the sinusoids was prominent. 

Fig. 7. The lesion which was but one of a number seen in a patient with fulminant h 3 'per- 
tension showed a zone of necrosis (A). Note that the area is heavib’’ infiltrated b 3 ’' pob’’- 
morphonuclear leukoc 3 des (B). Intact cells are seen at C. X 110. 

Fig. 8 . This is a high power view of another portion of the zona fasciculata from the 
same case as Figure 7, showing an area of anemic necrosis bordered b 3 ' leukocytes. X 440. 

Fig. 9. From a patient with meningococcic meningitis. Note the great destruction of 
cortical cells (A) and the e.xtensive hemorrhagic infiltration (B). X 110. 

Fig. 10. High power view from same case as Figure 9, showing closed' packed er 3 dhro- 
C 3 ’’tes (A) in a preexisting zone of pseudotubule formation. Note that onB'^ few cortical cells 
(B) are identifiable, the remainder having undergone dissolution. X 440. j- j c 

Fig. 11. Extensive hemorrhagic necrosis of the zona fasciculata in an infant that died of 
acute interstitial pneumonitis, probably following measles. X HO. 

Fig. 12. From a child who died of severe p 3 'elonephritis. Hemorrhagic cortical necrosis 
of adrenal glands was seen grossl 3 \ The hemorrhage is less marked than in the preceding 
case but the pooling of blood in the sinusoids (A) is profound. Note that the continuit 3 ^ of 
the adrenal gland cords (B) has been disrupted completely. X 110. 
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Apparently sufficient reticulum meshwork was preserved in this case to prevent the out- 
pouring of all of the contained blood into the surrounding necrotic tissue. The great necrosis 
and separation of the cellular elements is well illustrated in Figure 13 along with early but 
definite interstitial leukocytic infiltration. 

Case 11 

A 4 S- 423 . For two weeks before hospital admission a 40 year old man took an unde- 
termined amount of sulfadiazine by self-medication. There ensued weakness, dizziness, 
and painful masses in the submandibular area. The blood findings were those of agranulo- 
cytosis. He had a fever, elevated pulse rate, and an ulceration of the left tonsillar area 
covei’cd with necrotic membrane. At autojisy the bone marrow showed myeloid h3'per- 
plasia with maturation arrest, consistent with agranulocj’tosis. Sulfadiazine cr3'stals were 
demonstrable in frozen sections of the kidnc3’s. Paraffin-imbedded sections of the kidney 
showed advanced bilateral acute tubular necrosis of the distal as well as the pro.vimal por- 
tions of the nephrons (lower nephron S 3 'ndrome; hemoglobinuric nephrosis), and acute 
patch3’ necrosis of the liver substance with hemorrhages into them. There were widespread 
patch3’' necrotic areas in the cortex of the adrenal glands characterized 1)3" wide lacunae 
heavil3’ infiltrated with intact cr3’throc3’tes. The microscopic appearance of a t3'pical zone 
is shown in Figure 14 . 


IV. Case with Focal Hemosiderin Pigmeniation and Associated Chronic 

Inflammation in Adrenal Cortex 

Case 12 


A-S 067 . A GO 3'ear old Negroman had the clinical and serologic findings of general paresis. 
At autops3’ the microscojjic findings were consistent with paresis. There was an active 
S 3 'philitic aortitis, confluent bronchopneumonia of three lobes, a lung abscess, and a non- 
obstructing annular adenocarcinoma of the descending colon. These lesions were obviousl3' 
of more than a few days' duration. A search of the record revealed no known previous ill- 
ness. Decubital ulcers of the sacral regions and of the trochanteric areas were known to 
have been of about one week’s duration. The patient 2'evealed no evidence of acute infectious 
disease in the past year, but he was not under the care of a j)h3"sician at an3' time during 
this period. One month before his final hospital admission he had acute urinaiy obstruction 
on the basis of prostatic h3"pertroph3' and required catheterization. 

The adrenal cortex microscopical^' showed patch3' defects in the continuit3" of the cords, 
chiefl3' in the zona fasciculata, occasionall3' in the zona glomerulosa, and rarel3' in the zona 
reticularis. The spaces previousb" occupied b3' adrenal cells were filled with coagulated 
material, presumabl3’ protein, which appeared as tin3' fluff3' masses, occasional^' in shreds; 
the spaces were liberall3' infiltrated with plasma cells and lesser numbers of mononuclear 


Fig. 13. High power view of Figure 12, showing disruption of the cords of the zona 
fasciculata. Shadow 3 ' outlines of some cells can be seen at A. Masses of ragged C3'toplasm 
containing p 3 'knotic nuclei are seen at B. Hemorrhagic infiltration is seen at C. Individual 
cells, no longer in cord formation, are seen at D. Leukoc 3 'tic infiltration (E) is sparse. X 140. 

Fig. 14. From a patient with sulfadiazine poisoning. The gland cords are still fairl 3 ' well 
outlined. Wide lacunae or pseudotubules are seen at A filled witherythroc 3 'tes (B). Manvof 
the cells of the zona fasciculata have disappeared as is indicated b 3 " the sparseness of nuclei. 
X 440. 

Fig. 15. From a patient with paresis. One of a number of defects in the adrenal cortex is 
seen at A. The photograph does not show the background of coagulated eosinophilic sub- 
stance, presumabl 3 ' protein material. The nature of the infiltration is seen in detail in the 


Fig. 16. High power of Figure 15. Hemosiderin-laden phagoc 3 ’tes (A), plasma cells 
(B) and l 3 'mphocytes (C) occupy this defect. There is no evidence of adrenal cellular re- 
generation or of fibroblastic activity. X 440 . , • i 

Fig. 17. Area of necrosis is seen at A, small clusters of plasma cells in the iiuevstuial 


tissues of zona fasciculata at B. X 440. 

Fig. 18. Another view from the same case showing clusters of plasma cells (A) occup 3 'ing 
defects in the cords in the zona fasciculata. X 440. 




925 




926 


GOLDEN 


phagocytes and lymphocytes. There were also large phagocytes filled with typical crystal- 
line hemosiderin confirmed by the Prussian blue reaction (Figs. 15 and 16). These areas 
were numerous in both adrenal glands but were not confluent. 

V. Case with Necrosis of Adrenal Cortex and with Evidence of Chronic Indammalion 

Case IS 

A 47-1 . A 57 year old white man was admitted to the hospital si.\ months prior to his death 
for resection of the colon for adenocarcinoma. One ureter was cut accidentally at operation 
and a wound infection followed. One month after the initial operation he had daily chills 
and fever, lost weight and his appetite decreased. Jaundice and periods of disorientation 
characterized the remainder of his course. Autopsy revealed subacute hepatitis, acute left 
pjmlonephritis, absence of the right ureter, ascites, and decubital ulcers. In addition micro- 
scopic e.vamination showed advanced hemoglobinuric nephrosis, bilateral patchj’^ areas of 
adrenal cortical necrosis and numerous foci of interstitial chronic inflammation, chiefly 
plasma cells (Figs. 17 and 18). 


DISCUSSION 

Our increased knowledge of the physiology of the adrenal cortex has given 
significance to lesions such as those described above, which, as Rich® has pointed 
out, Avere seen in their essential form by several investigators about the second 
decade of this century. One accepts the clinical importance of massive granuloma- 
tous, neoplastic, or fibrous replacement of cortical substance, Avhile lesser degrees 
of injury to the adrenal cortex commonly escape recognition or discussion. 

Simple necrosis, lacuna or pseudotubule formation, coagulative necrosis, with 
and Avithout an inflammatory component are definite anatomic lesions. Their 
significance, hoAA'eA^er, must aAAmit clinical, biochemical, and postmortem correla- 
tions. This much has been established: the lesions are an integral part of the 
changes produced in monkej'^s in experimental diphtheria and malaria and are 
reported elseAAdiere.^’ ° 

I belieA'^e that the earliest recognizable necrotic lesion in the adrenal cortex 
consists first of loss of individual cell borders, solution of the cytoplasm, folloAA'ed 
by pyknosis and extrusion of the nucleus. This usuallj'- inA'-oh’^es a cluster of a 
feAV cells. A confluence of such necrotic foci leaAms a space in the gland cortex, 
called a tubule by Rich® and Kinsman et al.f and a lacuna or pseudotubule 
in this report. There is no leukocytic reaction to such necrotic foci in many cases, 
but it is present to a Amriable degree in other cases or different segments of the 
same gland. The examples cited above demonstrated the transition from simple 
necrosis to the usual cellular exudations of acute and chronic inflammation and 
prove that these foci are necrotic. 

There are varied forms of necrosis encountered in the adrenal cortex. They are, 
hoAA^ever, associated commonly Avith the simple type of necrosis described aboA'^e. 
One other type of necrosis is coagulatiAm, in AAdiich each cell preserves its contour 
but loses all cellular detail; still another is a form of anemic necrosis bordered 
by leukocytes and, therefore, resembling an infarct. A further Amriant of this 
type of necrosis is the addition of hemorrhage into lacunae or pseudotubules, a 
vieAV expressed by Kinsman et al. and by Rich, AAuth AA'hich I concur. Thehemor- 
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rhage appears to be produced by diapedesis and is dependent on a concomitant 
destruction of sinusoidal reticulum. 

No examples of fibrous replacement are illustrated in this report. Extensive 
fibrosis, up to complete replacement of cortical substance, is a well known patho- 
logic entity. On manj’- occasions I have seen lesser degrees, down to fine intersti- 
tial scarring. Thus far, however, I have not seen an instance with evidence of 
chronic inflammation, active fibroblastic proliferation and dense collagenous 
stroma. However, in several cases that I examined there were present patches and 
linear streaks of fibrosis which by their distribution and configuration appeared 
to be sequels to focal necrosis. 

There was no e\ddence that the severity of these changes is related to duration 
of illness in terms of number of days. We do not know the substance or sub- 
stances responsible for adrenal cortical necrosis. Therefore, duration of illness 
is conceivabty onlj’- one factor in the determination of the type and degree of 
adrenal cortical necrosis. The lesion may be reversible , as was demonstrated by 
Golden and Overman (loc. cit.) in experimental simian malaria. It also appeared 
that the lesion was prevented by the administration of lipoidal adrenal cortical 
extract. 

An unsuccessful attempt was made to analyze human adrenal tissues to 
identify pre-necrotic lesions. Excessive cellular vacuolization, easity demonstra- 
ble as lipoidal accumulation, was not always seen in conjunction with these 
necrotic foci. In any event, lipoidal depletion and repletion of adrenal gland 
cortical cells is a labile process (in the rabbit, at least). Such cj^cles may be seen 
experimentallj’- within a one-hour period. Furthermore, excessive c 3 doplasmic 
vacuolization, as shown in Figure 17, contained no stainable lipoid or bodies that 
were visible under crossed Nichol prisms. 

It is reasonable to assume that such necrotic changes are repaired, usually 
short of fibrosis, when one considers the relative rarity with which one encounters 
even patchy adrenal fibrosis in subjects at autopsj’". Greater changes, presumably 
beyond the capacity of cellular regeneration, probably result in variable degrees 
of fibrosis. I saw no evidence that complete fibrosis or atrophj'’ of the adrenal 
cortex was preceded by lesions such as those described in this paper. 

It must be emphasized that the lesions are patchj^ in distribution. Single sec- 
tions may not reveal the lesions at all in a given case. Our most rewarding and 
least time-consuming method consisted of cutting each adrenal gland into 15 
blocks (cross sections) and preparing 10 “step” sections from each block. It is 
mj'^ impression that for routine use, half the number of blocks and single sections 
would suffice to detect this type of necrosis in most cases. 

CONCLUSIONS 

1. Necrosis of the adrenal cortical cells exists as a pathologic entity and takes 
the form of simple, coagulative or anemic necrosis which is followed in time by 
mild leukocytic infiltration. 

2. Hemorrhagic infiltration into the adrenal cortex is a variant of this type of 
necrosis. 
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3. This type of lesion usually exists in more than one form in the adrenals of a 
given case but has a patchy distribution. 

4. The exact role of this lesion in the adrenal cortex of man remains to be 
demonstrated by combined biochemical and pathologic study. 
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STERNAL MARROW STUDIES IN HODGKIN’S DISEASE 
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It is generall}" agreed that Hodgkin’s Ij'mphogranulomatosis is not a disease 
of the IjTOph nodes exclusively but that the lesions may be widespread, follow- 
ing more closely the distribution of the reticulo-endothelial system than that of 
any other system. Although the ultimate diagnosis ma)’’ in manj'' cases rest upon 
the histologic examination of the affected IjTOph node, 12 per cent or more of 
patients with Hodgkin’s disease do not show anj’- lymphadenopathj’^ for a long 
period of time. 

Since Bunting’s studies’’ the peripheral blood in Hodgkin’s disease has been 
investigated lij'' many authors.-^ . 25 , 57 . 73 . ts Although some changes have been 
found, the diagnostic value of the blood picture has been disappointing. 

REVIEW OF literature ON STERNAL MARROW IN HODGKIN’S DISEASE 

Although the osseous lesions in bonphogranulomatosis were described by 
Benda® in 1904 and possibly by Hammer^ in 1896, it is only in the last 22 years 
that any attempt has been made to evaluate the bone marrow findings in Hodg- 
kin’s disease obtained by sternal puncture. 

Weiner and Kaznelson®® in 1926 were the first to examine the sternal marrow 
obtained by aspiration in 2 cases of Hodgkin’s disease but they did not find any- 
thing of particular interest. Tempka and Braun®® e.xamined the sternal marrow 
of 4 patients with untreated Hodgkin’s disease and observed bizarre changes in 
the C3dopIasm and nuclei of the granulocytic sei’ies which thej’’ believed indicated 
an atypical and hurried type of maturation. 

Involvement of the bone marrow in Hodgkin’s disease was studied bj'^ Steiner®® 
(1943), who analyzed 14 cases, in 11 (79 per cent) of which microscopic e.xami- 
nation of small samples of marrow revealed characteristic changes. In 38 of 
62 bones selected at random, tymphogranulomatous foci were found. Although 
the vertebrae and bones of the pelvis seemed to be primarily attacked, the ster- 
num was involved in 7 of the 11 cases (64 per cent) in which sternal marrow 
was examined. Steiner stated his belief that in practical!}'' every case of Hodgkin's 
disease lesions of the marrow would be found if enough bones could be thoroughlj' 
examined. Sj'mmers®^ observed the specific lesion in the marrow in 7 of 14 cases 
of Hodgkin’s disease. Bone marrow involvement was encountered in 19 of 39 
cases reported b}'^ Turnbull.®® Ziegler'®® stated that lesions of marrow are present 
in 30 to 40 per cent and Ewing" and Medlar®' believed that involvement of 
marrow is the usual thing. Krumbhaar®® reported a case of Hodgkin’s disease in 

* Aided 63^ a grant from the Heniatolog}- Research Foundation, Chicago, Illinois. 
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which necropsj^ revealed characteristic histologic changes in the bone marro\ 
and the spleen, without detectable involvement of even a solitaiy lymph node 
Kmmbhaar considered that the changes in the marrow may have been pri- 
mary. With the wider use of X-ray it has been learned that the bones are not 
infrequently involved in Hodgkin’s disease, although it is Avell knovm that pa- 
tients with large lesions confined to the marrow may have negative roentgeno- 
grams. Steiner has stressed the fact that smaller lesions of the marrow are 
even harder to visualize and probably the great majority cannot be revealed by 
present roentgen ographic technics and are unrecognized. 

Markoff^^ examined the sternal marrow of 12 patients with Hodgkin’s disease 
before and after roentgen therapy . An active neutrophilic reaction involving the 
stab neutrophils and neutrophilic myelocytes was observed in those cases with 
fever. The eiythroid cells, megakaiyocjdes and reticulo-endothelial elements 
were normal even in patients with grave anemia. Eosinophilia of the marrow 
was sometimes augmented over that seen in the peripheral blood, especially in 
subjects with cutaneous manifestations of the disease. Plasma cellular reaction 
was observed in all the marrows. Irradiation caused a suppresssion of the noraio- 
blastic tissue and increased the number of neutrophils which later returned to 
normal. In the terminal phase of the disease and in cases of abdominal involve- 
ment the marrow was hypocellular and fatty. Markoff never obseived lympho- 
granuloma cells in any of his cases, nor a histiocytic reaction, nor any other 
marrow elements that were of diagnostic value. 

Nordenson®® found in a patient with Hodgkin’s disease tyho did not receive 
any roentgen therapjO a shift of marrow cells to the left in the myeloid dispersion. 
In 3 other patients who received irradiation the bone marrow re'\’’ealed a marked 
decrease in neutrophilic m3'’elocytes with a corresponding elevation in the poty- 
morphonuclear neuti'ophils. M^'^eloblasts ivei’e increased in all the marrows. 
Nordenson observed hj'^pergranulation and alteration in the nucleo-c3'-toplasmic 
relationship. Plasma cells were common in all the marrows. Eiythropoiesis was 
suppressed in the patient who received treatment and was normal in the others. 

Rohr and Hegglin^® in a patient with Hodgkin’s disease found some cells with 
large nuclei in the bone marrow which the3'' considered lymphogranuloma ele- 
ments. In another study Rohr^^ noted m3'’eloid hyperplasia with an increased 
number of immature granulocytes similar to that seen in all chronic infections. 

Dameshek,^® who examined the stemal marrow by means of biops 3 '' in 6 cases 
of Hodgkin’s disease, described an increase of the leukopoietic tissue with a 
shift to the left to include man 3 '- myeloblasts and prom 3 ^elocytes. Iiistioc 3 des 
were frequent ; the megakaryocytes Avere normal in 5 patients and increased in 
a sixth. In one instance the bone marroAv iwealed a count of 36 per cent m 3 ^elo- 
blasts and promyelocytes. 

Weil, Isch-Wall and Perles,®^ in a study of 20 cases of Hodgkin’s disease, could 
not find anything that Avas characteristic in the bone marroAv in this disease. 
They noted an increase in endothelial cells, some of Avhich AA’^ere distinguished 
Avith difficulty from megakaiyocytes. Occasionally, they found an elevation in 
eosinophils, plasma cells and monocytoid cells. Weil and Perles®® did not consider 
any finding in the bone marroAV in Hodgkin’s disease of diagnostic importance. 
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Mallaririe^s studied the bone marrow in 7 patients with Hodgkin's disease and 
noted proliferation of eosinophils, monoc3des and plasma cells. Reed-Sternberg 
cells were not encountered in any of the marrows even in a patient who showed 
bone marroAv localization of the disease. Some of the monocytes were charac- 
terized by a vacuolated cytoplasm. Mallanne doubted that one can accurately 
recognize Reed-Sternberg cells in the bone marrow and stated that bone marrow 
eosinophilia does not constitute a t3'^pical finding. 

Revol®* studied the bone marrow and lymph nodes in 3 instances of lympho- 
granuloma. In 2 cases he found a definite neutrophilic reaction, a normal number 
of eosinophils and a reduction in the number of megakaryocytes. In a third case 
the bone marrow presented a neutrophilic m5mloc3de reaction and eiythroblastic 
activit3'' associated with a suppression of m3mloblasts, hemocytoblasts and pro- 
m3'’eloc3des. There was no increase in megakar 3 mc 34 es, and eosinophils were in- 
frequent. Reed-Sternberg cells were not observed in any of the marrows. Revol 
agreed with Weil and Perles that sternal puncture in malignant l3TOphogranulo- 
matosis does not carry the same diagnostic value that bunph node biopsy does. 

Fieschi and Rettannl^® reported on bone marrow studies in 8 patients in whom 
the diagnosis of Hodgkin’s disease was made b3’' histologic examination of an 
involved l3’mph node. In 4 of the patients the marrow was studied following 
irradiation. These investigators described the following 3 types of bone marrow 
patterns in this disease; ( 1 ) hyperplasia of the granulopoietic tissue with infre- 
quent numbers of eosinophils: the maturation dispersion curve showed stimu- 
lation of the granulopoietic tissue (shift to the right), the so-called infective toxic 
S 3 mdrome; ( 2 ) h 3 ^perplasia of the erythroblastic tissue with relative erythroid 
immaturitj^; the er3dhroid maturation cunre was that of inhibition. The authors 
referred to this phase of the disease as the syndrome of early anemia with a type 
of toxic inhibition of karyokinesis; ( 3 ) lypoplastic bone marrow, consisting 
mostl3^ of lymphocytes, histioc3'^tes and plasma cells, observed in preterminal 
cases and following roentgen-ray therap3L Besides these 3 t3'^pes of bone marrow 
patterns, there were numerous var3''ing intermediate possibilities. In the early 
stages of Hodgkin’s disease, Fieschi and Rettanni did not observe any toxic in- 
vohrement of granulopoiesis or any abnormalities of the nucleo-cytoplasmic 
relationship. These latter findings indicated that the process was advanced or that 
the patient had received irradiation. In some patients who had received large 
amounts of roentgen ra3'' therapy, hypoplasia of the marrow was associated with 
frequent hemocytoblasts and at3fpical mitotic figures and anisoc3''tosis of the 
myeloblasts and promyelocytes. The anemia of Hodgkin’s disease was considered 
by these workers to be due to a hematoxic factor associated with the natural 
process of the disease or a maturation arrest of either the m3reloid or erythroid 
tissue in which the spleen and reticulo-endothelial system take part. The latter 
mechanism interferes with the maturation of the erythropoietic and gmnulopoi- 
etic tissue and results in a hypercellular marrow with immaturity of m3reloid 
and ezythroid elements. The erythroid bone marrow pattern ma3^ resemble that 
seen in splenic anemia. These investigators never found the Reed-Sternberg 
l3mphogranuloma cells in their material and the3' had little to sa3'^ about the 
megakaryocytic tissue. 
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Introzzi^® was of the opinion that in cases of malignant lymphogranuloma bone 
marrow studies are not of diagnostic value. Lymph node biopsy or splenic punc- 
ture in cases with definite splenomegaly are necessary in order for one to be cer- 
tain of the diagnosis. 

Barasciutti' made sternal aspiration studies in 6 patients with lymphogranulo- 
matosis, 4 of whom did not receive any roentgen ray therapy. He observed a 
plasma cell reaction and normoblastic activity with frequent mitoses. There was 
no correlation betAveen the number of eosinophils in the peripheral blood and 
that in the bone marroAV. Barasciutti did not find Reed-Sternberg cells in the 
bone marroAv in his patients Avith Hodgkin’s disease. 

Roversi and TanturiR^ described hj'-perplasia of the granulopoietic tissue in 
Hodgkin’s disease. 

Rastelli® noted bone marroAv eosinophilia AAuth increased histiocytes and plasma 
cells and compared the bone marroAV findings in Hodgkin’s disease AAUth that seen 
in chronic infection. 

Parof, Fischgold, Abaza and Leui®‘ did not obseive an3’- findings of diagnostic 
importance in the bone marroAv in Hodgkin’s disease although histologic studies 
of the l3''mph nodes and cutaneous lesions revealed Reed-Sternberg cells. 

Stahel,^® Tischendorf,*^ Leitner,'*" Velasco Montes, ““ Jagic and Klima,®^ Schul- 
ten,” Gasbarrini," Thaddea*® and Henning and Iveilhack^^ described Amiying 
degi-ees of myeloid hyperplasia Avith eosinophilia and plasma cell reaction in 
their patients Avith Hodgkin’s disease. Ivlima,“ in addition to finding l 3 ’'mpho- 
granuloma cells, described bone marroAA's AA’’ith hypergranularization and abnor- 
malities of the nuclei of the neutrophilic myeloc 3 '-tes and prom 3 '^eIocytes. 

Parkes-Weber and Huber®“ reported the findings, in Hodgkin’s disease, of 
large cells Avith a round nucleus Avhich measured 7 microns in diameter, AAdiich 
AA^ere morphologically similar to cells seen in reticulosis. 

Weerdt®^ noted marked bone marrow eosinophilia in Hodgkin’s disease eAmn 
in the absence of peripheral blood eosinophilia. LandolP® described a case of 
Hodgkin’s disease AAuth a leukemoid blood pattern and a AARite blood count of 
122,000. The differential blood count shoAA'-ed 90 per cent eosinophils and the 
bone marroAV reAmaled a mai-ked eosinophilia. IMajor and Leger®* described a 
similar case AAuth a AA^ite count of 169,000, of AAdfich 99 per cent AA^ere eosinophils. 
The bone marroAv presented a corresponding eosinophilia. 

Klima^® is one of the feAv inA^estigators that claims to haAm observed B’-mpho- 
granuloma cells, Lymphogranulomzellen, the precursors of Reed-Sternberg cells 
in the bone marroAv in cases of Ilodgkin’s disease. Fleischacker and Klima-° de- 
scribed the morphologic characteristics of these cells from the material obtained 
by tymph node puncture. The cells are described as large Avith an abundant 
lumpy and vacuolated c 3 doplasm that stains greenish blue. The nuclei ai’e large 
and loose or Amsicular AAuth a rather fine reticulated chromatin AAdiich contains 
one or more nucleoli. These cells become enlarged, their nuclei lobulated, and 
the 3 ’' correspond to Reed-Sternberg cells. Because the deAmlopment of these cells 
is not uniform one finds a pleomorphoric process Avith a predominance of lympho- 
blasts and lymphoc3'’tes in the l3'’mph node AAdiereas the m3'’eloid cells and retie- 
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ulum cells are less frequent. Klima believes the lymphogranuloma cell is de- 
rived from the lymphoblast and not from a histiocytic development as considered 
by other investigators. In the bone marrow (sternal puncture) the number of 
lymphogranuloma cells are small and the immaturity of the lymphoblast is char- 
acteristic. Leitner^® and others are not convinced that the cells described by 
IQima are specific elements, but believe that the3^ are probablj^ atypical plasma 
cells. 

Kienle®^ found definite lymphogranuloma cells in the bone marrow in 5 of his 
25 patients with Hodgkin’s disease. The characteristic cells showed multiple 
sausage-like, subdivided nuclei which, with Giemsa’s method, stained a bluish 
red color with large purple nucleoli. The cj'^toplasm was bluish, not granulated, 
small and frequently vacuolated. Aside from these cells, Kienle found other cells 
with a single large coarse nucleus and small nucleoli and abundant cytoplasm. 

Ferrata and Storti^^ described and illustrated the Reed-Stemberg cells obtained 
from lymph node puncture in cases of Hodgkin’s disease. The typical Reed- 
Stemberg cell as seen in these preparations was large and multinucleated; the 
nuclei varied from 2 to 5 in number, and as a nile were situated in the center of 
the cell. The nuclei appeared to overlap or ivere superimposed on one another 
and contained large nucleoli. Some nuclei were single and in such instances they 
were veiy large, multilobulated, and contained large nucleoli. The cj^toplasm 
was abundant, slightly acidophilic in histologic sections and, on the other hand, 
rather basophilic in smear preparations. Reed-Stemberg cells in most nodes from 
Hodgkin’s disease are sparse and scattered among other elements. Ferrata and 
Storti did not observe these cells in the sternal marrow from patients with 
Hodgkin’s disease. 

Leitner-*® reported on the bone marrow in 9 subjects with Hodgkin’s disease 
who, in general, showed myeloid hyperplasia, eosinophilia and an increased num- 
ber of plasma cells. The latter finding was most marked in progressive cases and 
in advanced cases with a slight anemia and lij'^poplasia of the eiythroid tissue. 
Leitner described an instance of Hodgkin’s disease in which the first sternal 
puncture revealed an eiythroid hyperplasia and a slight increase in neutrophilic 
mj^elocj'-tes with a hypercellular m3mloid tissue. The second sternal puncture 
showed definite neutrophilic m3'^elocytic hyperplasia, eosinophilia of 10 per cent 
with a peripheral blood eosinophilia of 5 per cent, frequent plasma cells and a 
few Klima l3^mphogranidoma cells which he considered to be atypical plasma 
cells. Puncture of the lymph node showed similar types of Klima 13'mphogranu- 
loma cells as found in the bone marrow, lymphoblast-like cells, monoc3doid cells 
but no Reed-Stemberg cells. Biopsy of a lymph node in this case revealed Reed- 
Stemberg cells, and confirmed the diagnosis of Hodgkin’s disease. On the other 
hand, tymph node puncture material from the other patients all showed Reed- 
Sternberg cells. 

Varadi®® described the occurrence of Hodgkin’s disease in a 39 3^ear old man 
with minimal lymphadenopathy in whom sternal aspiration revealed the diag- 
nosis by the finding of Reed-Sternberg cells. Roentgenographic studies of the 
bones were negative. The author admitted that veiy rarety the diagnosis of 
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Hodgkin's disease can be made by sternal puncture. Emile-Weil, in, the discussion 
of this report, was not convinced that the cells noted b}^ '^karadi were Sternberg 
cells and remarked that the differentiation of these cells from megakaiyocytes 
is often difficult. 

Cordier, Barbier, Croizat and ^bncent* reported a case of Hodgkin’s disease 
with a leukemoid blood picture and a marked erythroblastic bone marrow (65 
per cent erythroid cells) Avhich they attributed to previous liver therapy. The 
leukocyte count in the blood was 10,000 with 44 per cent neutrophilic m3^elocytes. 

Young and Osgood^'’^ found the marrow in 2 patients with Hodgkin’s disease 
of no diagnostic value. No support was found for Medlar’s view that there is a 
proliferation of the megakaryocytes in Hodgkin’s disease. 

Isaacs,®' in 5 cases of Hodglcin’s disease treated by roentgen ray and accom- 
panied by anemia, noted a decrease in the number of nucleated forms of all types. 
The cells Avhich remained appeared to mature in an orderlj’’ manner. There Avas 
no invasion of the marrow bj'’ foreign (neoplastic) cells as obser\’’ed in cases of 
lymphosarcoma and bTOphatic leukemia. 

Vogel, Erf and Rosenthal®' reported the occurrence of Hodgkin’s disease in 5 
adults, 3 of Avhom had intensive radiotherap 5 L The bone marroAV differential 
counts revealed a slight “shift to the left”, and in several cases an increase 
in eosinophils and reticulum cells. No Reed-Sternberg cells were found in the 
bone marrow in any of these patients. Vogel and Bassen®® found nothing charac- 
teristic in the bone marrow in Hodgkin’s disease in 3 children. 

Morrison and SamAvich®® studied the sternal marroAv in 22 patients AA'ith Hodg- 
kin’s disease. Most marroAA^s shoAA'ed only a slight erythroid actiAuty. Of interest 
AA’’as the finding of an increase in reticulum cells, a moderate eosinophilia in the 
bone marroAv or peripheral monocytosis. No Reed-Sternberg cells AA'ere found in 
the bone marroAV in an j'’ instance. The m5’-eloid-erythroid ratio AA'^as approximately 
5.5 to 1.0. These investigators believed the bone marroAV to be of great diagnostic 
aid in Hodgkin’s disease. 

Falconer and Leonard'® examined the bone marroAV in 14 patients Avith Hodg- 
kin’s disease and in 4 patients AA'ith lymphosarcoma and noted that a high leuko- 
cyte count AAuth myeloid immaturity usually indicated skeletal inAmlvement 
associated AAuth either marroAV metastasis or irritation of the bone marroAv. The 
megakaiyocytes AA^ere not increased. The sternal marroAv in this group in some 
instances shoAved a leukemoid or myeloid reaction difficult to distinguish from the 
early mj''eloid reaction of mj'^elogenous leukemia, although a loAA'er mj'^eloid- 
erythroid ratio AA’-as found more frequentlj’- in leukemia. In another series. Fal- 
coner and Leonard'® studied the sternal marroAV of 59 patients AA’ith Hodgkin’s 
disease, in 11 of A\ffiom they found typical granulomatous lesions They noted an 
increased number of megakaryocytes. Mendell, Meranze and hleranze®® found 
no characteristic changes in the marroAV of 3 patients. Propp and ScliAA'ind®^ 
stated that the bone marroAvs in a patient AA'ith Hodgkin’s disease and in another 
AAdth mycosis fungoides AA^ere not of diagnostic A'^alue. 

Limarzi,'*'* in the study of several patients AAuth Hodgkin’s disease, noted a 
lij'^percellular bone marroAV of a mj''eloid type Avith moderate increase in plasma 
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cells, reticulum elements and marked lij’^perplasia of the megakaryocytic ele- 
ment. Wolff and Limarzi®®’ studied the bone marrow in 2 women with Hodg- 
Idn’s disease associated with pregnancj’’ and found hyperplasia of the m 3 ’’eloid 
and megakaryocjdic cells depending upon the stage and severity of the process. 
An increase in the number of plasma cells, histiocytes, reticulum cells and eosino- 
phils was observed during some phase of the fatal disorder. (Pregnancy is usually 
not affected by, nor does it affect, this chronic slowl}'' progressive disease and, 
thei’efore, ma}'" be treated in a conservative manner. Exceptions to this rule 
occur in advanced or fulminating Hodgkin’s disease.) 

Wolman*”^ and Wintrobe®* found the bone marrow picture in Hodgkin’s dis- 
ease to be variable and nonspecific. The lesions are focal rather than diffuse. 
There may be a shift to the left in the myeloid series, a slight monocytosis or 
moderate eosinophilia, and a relative reduction in nucleated red cells. 

Pinej'’ and Paterson®^ commented that Hodgkin’s disease affects l 3 ''mphatic 
glands so much more obviously than it does marrow, that relative^ little at- 
tention has been paid to the latter tissue. These investigators classified the cases 
in 4 groups; (1) those Avith nonnal bone marrow, (2) those with simple reactive 
hyperplasia of nonspecific type, (3) those with increased numbers of megakarjm- 
cytes and (4) those with obvious IjTOphogranulomatous infiltration. In the third 
group it is not, as a rule, possible to be certain that the giant cells are really 
Reed-Sternberg cells as there is no certain method of distinguishing them from 
megakaryocytes. The bone marrow findings may suggest Hodgkin’s disease but 
such marrow changes are, bj^ themseh'^es, insufficient evidence. The fourth group 
AA'hich is very small, conforms to findings as reported by Rohr and Hegglin. 
Piney and Paterson, in summaiy, stated that the majority of patients with 
Hodgkin’s disease show a progressive anemia of the hypoplastic type, which 
only becomes severe in the terminal stages and then the bone marrow shows 
the corresponding changes described with this type of anemia. 

Scott’'® studied the bone marrow from 8 instances of typical Hodgkin’s dis- 
ease. The puncture findings varied, depending upon the stage of the disease; in 
none were Reed-Sternberg cells or Lymphogranulomzellen of Klima found. In 
3 patients there Avere various degrees of shift to the left of granulopoiesis, and in 
2 a moderate increase in megakaryocytes. Scott was of the opinion that the 
changes found on sternal puncture in Hodgkin’s disease are as variable and as 
nonspecific as the changes in the peripheral blood. 

Sundberg®^ stated that the lesion of Hodgkin’s disease is extremely difficult to 
demonstrate on the basis of an examination of sternal marroAA'. 

Campion and Diggs® observed a hypercellular marrow in 7 persons and a 
hypoplastic marrow in another who had received large amounts of roentgen raj’’ 
therapy. The marroAV was usually cellular and the myeloid-eiythroid ratio, essen- 
tially normal. There was a slight myeloid immaturity. The eosinophils, mono- 
nuclears, histiocytes and sometimes the lymphocytes Avere slightly increased. 
Atypical cells AA’hich AA-ere morphologicallj’’ on the borderline betAveen reticulum 
cells, large mononuclear and promj’-elocj’^tes Avere demonstrable in all smears. 
These large atypical cells Avere characterized by folded, indented or lobulated 
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nuclei and an early nuclear structure. Plasma cells were noted and megakaryo- 
cytes, mostly of the mature variety, were present in increased numbers. 

Paula e Silva,“ in 3 cases of Hodgkin’s disease, found Reed-Sternberg cells and 
a hypercellular marrow with a quantitative elevation in plasma cells, mono- 
cytes, monoblasts and the type of cells found by Tempka and Braum. Transi- 
tional forms were observed between the “gigantic cells” (Reed-Sternberg) and 
those of the reticulo-endothelial system. No abnoi’mal mitotic figures were noted. 
The anemia of Hodgkin’s disease is explained on the basis of a toxic inhibitory 
factor on the bone marrow. Bastistoni and Perazzini^ studied the sternal marrow, 
spleen and lymph nodes by means of aspiration in 7 patients with Hodgkin’s 
disease. The bone marrow showed an increase in plasma cells and occasional 
Reed-Sternberg cells. The authors contended that of these three procedures, 
Ijunph node puncture Avas the easiest and safest method of diagnosis of Hodgkin’s 
disease. Bernard® believed that it is very difficult to make the diagnosis of 
Hodgkin’s disease by study of the sternal marrow. He noted h 3 ^perplasia of 
♦^he m 3 '-eloid tissue and frequently eosinophilia of the bone marrow. 

AIATERIAL AND OBSERVATIONS 

This report comprises the hematologic and clinical obserAntions made on a 
group of 35 patients Avith Hodgkin’s disease admitted to the UniAnrsity of Rlinois 
Research Hospitals. In addition, 10 patients Avith l 3 ’-mphosarcoma, 5 AA^th re- 
ticulum cell sarcoma and 2 AAuth m 3 ’-cosis fungoides AAnre studied. The diagnosis 
AAns established in all cases by biopsy or autopsy. All patients had complete 
hematologic examinations in addition to the stud3’- of theaspiratedsternalmarroAv. 

There AAnre 20 males and 15 females. All Avere AA’'hite except for one Negro 
and one oriental. The 3'’oungest patient AA'as 10 3'’ears of age and the oldest 75 years. 
TAA'ent 3 ’'-four patients AA'ere in the age group of 10 to 40 3 ’’ears and 11 AA'ere in 
the 40 to 70 year old group. An attempt to ascertain the duration of the disease 
AA'as made at the time of the initial examination. It AA^as determined that in 21 of 
the patients the disease had been present for tAVO 3'’ears or less. In 7 patients 
the duration AA^as believed to be tAA^o to three 3'’ears; in one instance the dura- 
tion AA'^as fiA^e 3^ears and in another, eight years. L3Tnphadenopath3'- AA'as found 
in 34 of the 35 persons. The cervical glands AA'ere involved in 32 (94 percent), the 
axillary in 18 (53 per cent) and the inguinal in 16 (47 per cent). The spleen AA'as 
palpable in 16 (46 per cent) persons and the liver AA'as palpably enlarged in 13. 
X-ray examination of the chest reA'ealed evidence of enlarged hilar glands or 
lung infiltration in 24 patients. Cutaneous involvement AA'as noted in 3 instances. 

The method of sternal aspiration and preparation of marroAV specimens and 
the apparatus have been described in detail elseAA'here.^ , 4i , 43 , 44 , 45 , 49 , so -pp gt^te 
it briefl3': Under aseptic technic and procaine anesthesia the sternum (midline) 
is punctured in the second or third interspace, preferably the former site, AA'ith 
a specially devised 16 -gauge needle. This needle*^" is a modification of the one 

* This needle, called The Universitj' of Illinois Sternal Needle, is manufactured by 
V. Mueller & Co., 408 South Honore Street, Chicago 12, Illinois. 
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devised by Klima and Rosegger.” The needle is forced into the bone perpendicu- 
lar to the sternum until a sudden “give” indicates that the marrow cavity has 
been reached. The stylet is then removed. With a tight fitting, dr}^ 5 or 10 ml. 
syringe, exactly 1 ml. of marrow fluid is aspirated and immediately placed in a 
paraffin-lined tube containing a minute amount of heparin. The tube is gently in- 
verted several times to insure the anticoagidant effect of the heparin. Usually, if 
a successful sample of bone marrow has been obtained, a more or less dense sus- 
pension of small tissue particles will be visible. The 1 ml. of heparinized material 
consisting of peripheral blood (sinusoidal), hemopoietic marrow and fat is 
pipetted into a Wintrobe hematocrit tube and centrifuged for approximately 
five minutes at about 2000 r.p.m.'Centi-ifugation separates the following layers, 
reading from above down in the tube: (1) fat, (2) plasma, (3) myeloid-erjdhroid 
cells (this layer also contains the megakaryocytes), and (4) erythrocjdes from 
bone marrow sinuses. The height of each of the layers is recorded. The fat and 
most of the plasma are removed separately and discarded. The myeloid-erythroid 
layer, together with a small amount of plasma, is pipetted off separatel 3 '’, trans- 
ferred to a paraffin-lined watch glass, mixed, and from this material films and cell 
counts are made. The above method has been followed bj’’ the author and his 
associates in more than 4150 examinations of the bone marrow and peripheral 
blood made at the same time. A small drop of mari'ow fluid is ti’ansfei’i’ed to a neu' 
and perfectly clean microslide and with an 18 x 22 mm. rectangular cover glass 
a margin-free film is made. The film is stained with Wright’s stain or Ma}"- 
Grunwald-Giemsa dyes. A control film that has been made from a drop of non- 
heparinized marrow fluid is also prepared in the same wa 3 ^ 

When the stained films of the bone marrow were studied, the ratio of mj^eloid 
to erythroid cells, the dispersion of the nucleated red cell series, the dispersion 
of the m 5 '^eloid cells series, and the number of megakaiyocjffes were recorded. 
Megakaryocytes were classified as immature, mature and degenerated t 3 'pes. 
In recording the er 3 ffhropoietic elements, the terms pronormoblast, basophilic, 
polychromatophilic, and orthochromatic normoblast were used, in order of in- 
creasing maturit 3 ^ Similar^^, for the granulopoietic series, myeloblast, leuko- 
blast, promyeloc 3 ffe, m 3 '^elocyte, metam 3 '-elocyte, stab forms and pob'morpho- 
nuclear neutrophil were used. Histologic studies of the bone marrow were made 
from bone marrow particles of the marrow obtained by sternal aspiration or 
biopsy material obtained by a small trephine. 

DISCUSSION OP RESULTS AND ANALYSIS 

Peripheral blood studies (Table 1) in the group of Hodgkin’s disease revealed 
the following findings. The hemoglobin in 16 patients was found to imry from 
6 to 10 grams, in 3 patients it was below 5 grams, and in the remaining 16 be- 
tween 11 and 15 grams. In 27 patients the erythrocytes were above 3,000,000 
per cu. mm. The anemia was noimocytic in type in most of the cases. 

The leukocyte count was below 5000 per cu. mm. in 8 patients, above 15,000 
in 8 patients, and between 5000 and 15,000 in 19. The differential pattern was not 
characteristic. Two patients had significant eosinophilia (17 and 27 per cent). 
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TABLE 1 


Pekiphbral Blood Findings in Normal Persons and in Patients with 
Hodgkin’s Disease, Lymphosarcoma, Reticulosarcoma and AIycosis 

Fungoides 



Hodgkin’s disease 

NORMAI, 
(10 PER- 
SONS) 

lymphosarcoma 

RETICUXOSARCOIIA 

mycosis 


(35 PATIENTS) 

(10 PATIENTS) 

(S PATIENTS) 

FHN- 

GOIDES 

! 

Average 

Range 

Average 

Range 

Average 

Range 

(2 PA- 
TIENTS) 

Hemoglobin (Gm./ 

10.2 

4.5-15.5 

14.9 

12.7 

8.8-14.9 

14.3 

13-16 

13.8 

100 ml. blood) 








Eiythrocj'tes (Mil.) 

3. SO 

1.31-5.33 

5.0 

4.62 

3.65-5.06 

4.80 

4.36-5.60 

4.44 

Leukoc 3 '-tes (Thous.) 

10.0 

2.0-28.6 

7.45 

9.44 

2.0-23.6 

8.18 

T— ( 
1 

O 

CO 

15.0 

Platelets (Thous.) 

Normal 


250.0 

Nor- 


Normal 


Nor- 


to in- j 


350.0 

mal 


to in- 


mal 


crease i 





crease 



Hematocrit (erythro- 

33.4 

13-50 

44.6 

41.4 

27-50 

43.6 

41-49 

42.5 

cj^tes), % 

Hematocrit (leuko- 

1.0 

0. 5-3.0 

0.5 

1.0 

0. 5-4.0 

0.6 

0. 5-1.0 

1.0 

cytes), % 

Sedimentation rate 

46.0 

7-81 

10.5 

26.0 

3-57 

24.0 

12-35 

28.0 

(uncorrected; mm. 
in 1 hr.) 





i 




Sedimentation rate 

23.0 

3-42 

7.3 

18.5 

0-28 1 

23.0 

8-38 

26.0 

(corrected; mm. 
in 1 hr.) 

1 

i 




I 

1 

1 


Mean corpuscular 

87. 0 

71-105 

88.5 

88.5 

74-101 

91.0 

87-98 

95.0 

volume (cu. mm.) 
Mean corpuscular 

26.0 

20-35 

! 

29.5 

27.3 

24-30 

29.8 

25-33 

30.5 

hemoglobin (micro- 
micrograms) 









Mean corpuscular 

29.0 

23-36 

33.5 

30.5 

24-33 

32.2 

31-33 

32.0 

hemoglobin cone., 

% 









Reticulocyte count, % 

1.6 

0.1-27 

0.3 

0.9 

0. 5-3.0 

0.9 

0. 8-1.0 

0.6 

Icterus inde.x (units) | 

5.8 

2-15 

6.5 

6.75 

5-10 

7.0 

5-10 

6.0 


Differential Blood Smear 


1 

Neutrophilic meta- 

! 0.3 

* 0-4 

0 

1 0 

1 

0.2 

0.2-1 

0 

myelocytes, % 









Stab forms (neutro- 

12.6 

0-41 

5.1 

13.4 

0-38 

14.2 

9-26 

4.5 

phils), % 







41-75 

72.0 

Polymorphonuclear 

56.3 

11-96 

54.5 1 

55.5 

35-82 

57.2 

neutrophils, % 






1 

4-33 

11.0 

Lymphocytes, % 

18.6 

1-59 

29.5 

19.7 

8-45 

16.8 

Monoevtes, % 

8.5 

0-17 

8.9 

7.4 

3-24 

8.4 

5-14 

8.0 

Eosinophils, % I 

3.0 1 

0-27 

1.4 

3.3 

1-9 

3.0 

0-9 

4.0 

Basophils, % 

0.7 

0-3 

0.6 

0.7 

0-2 

0.2 

0-1 

0.5 


In 5 instances the eosinophils numbered 3 to 10 per cent of the differential count. 
A tendencj'' for a slight to moderate monocytosis was observed in many of the 
cases studied. Nineteen patients demonstrated a monocyte percentage of 7 to 



TABLE 2 


Bone Marrow Findings in Normal Persons and in Patients with Hodgkin’s 
Disease, Lymphosarcoma, Reticulosahcoma and Mycosis Fungoides 



Hodgkin’s disease- 

NORMAL 1 
PERSONS 

LYMPHOSARCOMA 

RETidULo'SARCOMA 

MYCOSIS 

ruN- 

GOIDES 

Average Range 

Average Range 

Average Range 

Number of 
subjects 

35 

10 

10 

5 

2 


Quantitative Values 


Myeloid- 

15.6 

1.0-50.0 

6.8 

12.1 

3-45 

5.8 

1-10 

6.7 

erythroid 






i 



yolume, % 









Fat volume, 

1.9 

0-17.0 

3.2 

4.3 

0-10 

8.0 

2-20 

1.0 

% 




i 





Megakaryo- 

Moder- 


52.0 

Moder- 


Moder- 


Nor- 

cytes (per 

ate to 



ate in- 


ate in- 


mal 

18 mm. 

marked 



crease 


crease 



square) 

increase 


1 







Qualitative Findings 


Myeloid 
series (%) 
Myeloblasts 

0.3 

0-3.0 

0.5 

0 

0 

0.4 

0-2.0 

1 0.5 

Leukoblasts, 

11.8 

0-39.0 

2.0 

12.7 

6.0-23.0 

13.6 

6.0-26.0 

I 6.0 

neutrophilic 

Promyelo- 

5.1 

0-20.0 

5.0 

6.9 

i 

2.0-21.0 

8.0 

1.0-14.0 

11.5 

cytes, 

neutrophilic 

Myelocytes, 

12.2 

1.0-28.0 

10.5 

16.9 

5.0-58.0 

11.8 

6.0-18.0 

11.5 

neutrophilic 

Metamjmlo- 

44.3 

2.0-71.0 

51.0 

41.2 

20.0-67.0 

39.6 

33.0-50.0 

36.0 

cytes 

Stab neutro- 

3.4 

0-30.0 

2.0 

0 

0 

0 

0 

0 

phils 

Polymer- 

17.2 

3.0-76.0 

24.0 

13.8 

5.0-28.0 

18.2 

5.0-40.0 

21.0 

phonuclear 

neutrophils 

Eosinophils 

5.5 

1.0-25.0 

4.5 

8.2 

0-17.0 

8.0 

4.0-12.0 

13.0 

(all types) 
Basophils 

0.2 

0-3.0 

0.5 

0.3 

0-3.0 

0.4 

0-2.0 

0.5 

(all types) 

Erythroid 
series (%) 
Pronormo- 

2.8 

0-17.0 

2.6 

2.8 

0-6.0 

1.8 

1. 0-5.0 

1.5 

blasts 

Basophilic 

7.4 

1.0-34.0 

13.2 

6.6 

2-17.0 

i 

7.0 

3.0-12.0 

4.0 

normoblasts 

Polychromatic 

89.4 

49.0-100 

78.3 

90.6 

80.0-96.0 

88.8 

81.0-96.0 

94.5 

normoblasts 

Orthochro- 

0.4 

0-8.0 

5.9 

0 

0 

2.4 

0-12.0 

0 

matic 

normoblasts 

Mjmloid- 

70:30 

30:70- 

73:27- 

73:27 

55:45- 

75:25 

52:48- 

79:21 

erythroid 
per cent and 

(2.3:1) 

97:3 

(0.4:1- 

35:65 

(2.71:1.0) 

(2.7:1) 

82:18 

(1.2:1- 

(3:1) 

90:10 

(l.l:l- 

(3.7:1) 

ratio 


32:1) 



4.5:1) 


9:1) 
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17. The number of polymorphonuclear neutrophils was inconstant but a definite 
shift to the left was noted. Twenty-three of the 35 patients had a percentage of 
stab neutrophils above the usually accepted normal value of 5 per cent. In 9 
instances the number of stab neutrophils e.vceeded 25 per cent of the differential 
count. Neutrophilic metamyelocytes were observed in 6 patients. The blood 
platelets were nonnal in number in 19 patients, decreased in 5 and increased in 
11 patients. 


Quantitative Changes in Bone M arrow 

The bone marrow was hyperplastic in 25 of the 35 patients with Hodgkin’s 
disease. The volume of nucleated bone marrow cells reached values as high as 50 
per cent with an average reading for all cases (Table 2) of 15.6 per cent. This is 
more than twice the normal volumetric value. The fat volume (volumetric read- 
ing) averaged 1.9 per cent with the highest reading of 17 per cent in a 70 year 
old man. In 10 eases of Hodgkin’s disease the hypoplasia of the bone marrow ele- 
ments was indicated by a reduced volumetric reading with values as low as 1.0 
per cent. The h.ypocellular marrows were seen in teiminal cases of Hodgkin’s 
disease, some of which had received frequent courses of roentgen-ra 3 '’ therapj'’. 
In several cases hj^poplasia of marrow elements Avas due to Hodgkin’s inA’-asion 
of the bone marroAv. These findings AA^ere confirmed at autopsjL Although not re- 
ported as a part of this paper, AA'^e haA'-e observed several cases of Hodgkin’s 
disease AA'ith practicall}'’ complete aplasia of the bone marroAv folloAving nitrogen 
mustard therapjL These AA'ere teiminal cases of Hodgkin’s disease AA'hich had be- 
come refractory to roentgen-ray therapy. At autopsy the marrow AA'as composed 
mostly of fat Avith aplasia of the hemopoietic elements. 

Qualitative Changes in Bone M arrow 

A hj'^percellular marroAV aa’-rs found in most of the patients AAuth Hodgkin ’s disease 
AA'ho had a moderate to marked degree of granulopoietic immaturity. Immaturity 
AA'as neA'^er cari'ied to the stage of mj^eloblastic invoh^ement. htyeloblasts averaged 
0.3 per cent Avith a high A^alue of 3.0 per cent in one case. In most of the 
marroAvs m 3 mloblasts AA^ere infrequent or AA'ere not encountered in the differ- 
ential count of the m3mloid series. The greatest increase occurred in the leuko- 
blasts AA'hich, in some cases, comprised as much as 39 per cent of the granulo- 
poietic series. This is a marked increase AA’hen compared AA'ith the normal A'^alue of 
2.0 per cent. Although induddual cases slioAA'ed marked eleA'^ations in the number 
of neutrophilic metam3'^eloc3'’tes, myeloc3''tes and prom3'-elocytes, in general the 
aA'erage Amlue for all the cases of Hodgkin’s disease studied are AA'ithin the normal 
range. Some patients presented marked eosinophilia of the bone marroAv and 
others A'eiy pronounced po^Tnorphonuclear neutrophilia, although the latter 
finding in some cases can be attributed to admixture AA'ith peripheral blood. 
Most patients Avith Hodgkin’s disease present a normal maturation dispersion 
cuiwe except for h3^percellularity of m3''eloid cells. Apparentl 5 '' normal (homo- 
plastic) granulopoiesis is accelerated and the insignificant m3'’eloid immaturity 
observed in some of these marroAvs does not inAmlve the mechanism of hetero- 
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plastic myelopoiesis. Blood patterns with a leukemoid reaction or with moder- 
ate to marked increase in stab neutrophils were often associated with a hyper- 
plastic bone marrow pattern Avith variable degrees of shift to immaturity, 
simulating the bone marrow pattern in chronic myeloid leukemia. The bone 
marrow in these cases of Hodgkin’s disease shoived, besides toxic changes 
in the granulocytic series, an increase in the number of reticulum cells and 
plasma cells similar to that seen in many toxic-infectious states. Severe toxic 
changes in the granulopoietic tissues were indicated by moderate to marked de- 
grees of “toxic” granules which may fill the cell and obscure the nucleus. These 
toxic granules Avere obserA'^ed in manj'' of the granulopoietic elements, even in 
phases of mitotic division. These toxic changes of the granulopoietic tissue are 
similar to those described by the authors®^ in the bone marroAA' in cases of in- 
fectious mononucleosis. Marked degenerative changes of the nucleus or cyto- 
plasm Avith the formation of A'^acuoles, abnormalities in the size, shape, and stain- 
ing afhnitj’’ of the nucleus and anisocytosis of the granuloc 5 Tic cells in the various 
phases of maturation AA'ere also observed. Only rarely AA^ere disparity and disor- 
ganized maturation betAA^een the nucleus and cytoplasm, at3qDical mitotic figures 
and complex nuclear configurations found. In general, mitosis appeared normal 
even in those marroAA’s AA’ith a seA^ere toxic condition of the granulopoietic tissue. 
Irradiated cases of Hodgkin’s disease AA'ithout hypoplasia or aplasia of the bone 
marroAv, nitrogen mustard-treated cases, and terminal cases AA^hich had become 
refractory to treatment frequently shoAA'ed the more marked toxic changes in 
the myeloid tissue. ItAA'as interesting to obseri^e veiy marked hyperplasia of the 
myeloid tissue AAuth moderate to marked left shift in the maturity dispersion AA'ith- 
oiit anj'- morphologic sign of toxic granulopoiesis in patients AA'ith Hodgkin’s dis- 
ease AA'ho had receiA'^ed a feA\' roentgen-ray treatments or a single course 
of nitrogen mustard therapjL In most cases, eosinophilia of the bone marroAV 
could be correlated AA'ith a peripheral blood eosinophilia, AA’hile in other cases, 
moderate to marked eosinophilia of the marroAV AA'as associated Avith a normal 
number of eosinophils in the blood. There AA'as no correlation lietAveen the clinical 
findings (tymphadenopathjq splenomegaly and cutaneous lesions) and the eosino- 
philia of blood or bone marroAAL Toxic changes AA'ere not obsen^ed in the eosino- 
phils either in the blood or bone marroAv, eA'^en in the presence of a severe toxic 
inAmlvement of the neutrophilic tissue in the bone marroAA*. 

A cell type first described by PlargraA^es and his associates-® and teraied “Tart” 
cell Avas seen in most of the bone marroAV smears from cases of Hodgkin’s disease. 
This cell has also been obseiwed in the bone marroAA’’ from patients suffering from 
pulmonaiy infections, metastatic carcinoma, and a number of other benign and 
malignant disorders. As originally described bj'^ HargraA'^es and his associates, the 
cell is usualty a histiocyte or a “monocjToid reticulo-endothelial” cell that con- 
tains a second characteristic nucleus usualty placed in the Hof of the primary 
nucleus. This second nucleus nearly ahA'ays stains reddish purple Avith Wright’s 
stain in contrast to the dark purple nucleus of the histiocyte. This secondaiy 
nucleus sIioaa's a sharp nuclear membrane and the chromatin is definitely visible 
in thick stmctural arrangement AAuth relatiA'ety sharp differentiation betAA'een 
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the chromatin and parachromatin. In our cases of Hodgkin’s disease the phe- 
nomenon was observed more frequently in the mature neutrophilic polymorpho- 
nuclear leukocyte in the bone marrow than in any other t3^pe of marrow cell. As 
noted by Hargraves, we also have never observed “Tart” cells in the peripheral 
blood of patients with Hodgkin’s disease. There was no correlation between the 
number of these cells and the stage of the disease, although thej'’ were more fre- 
quently seen in h3'-percellular marrows. 

Erylhropoiesis 

In most of the bone marrows from patients with Hodgkin’s disease who 
had not received therap3'' for the disease, the eiythi’oid tissue was normal. In 
several marrows, groups or clusters of normoblastic elements were noted which 
were probably indicative of an eiythroid stimulation similar to that seen in 
chronic infections. The anemia in these cases was frequent^'' normocytic 
in t3'^pe. Pronounced eiytliroid hypeiplasia with marked normoblastic immaturit3'’ 
was observed in several cases of Hodgkin’s disease associated with a hemolytic 
component and in a few cases with a microc3’"tic hypochromic anemia in the 
peripheral blood. Some cases with either a microc3dic h3'’pochromic anemia or 
a simple microcytic anemia in the peripheral blood revealed a myeloid hyper- 
plasia with a moderate left shift in the m3'^eloid dispersion maturation curve. In 
spite of the microcytic hypochromic anemia in the peripheral blood, crythro- 
poiesis appeared to be suppressed. This is contraiy to the noimoblastic hyper- 
plasia observed in cases of iron-deficienc3’- anemia with a microcytic h3'-pochromic 
anemia in the peripheral blood associated with chronic hemorrhagic anemia. In 
none of the cases of Hodgkin’s disease with a hypochromic anemia was there 
an3'- evidence of chronic loss of blood. Megaloblastic erythropoiesis was not ob- 
served in any of the bone marroAvs eA'^en when the anemia was macroc3d.ic in 
type in the peripheral blood. Kaiyorrhexis of the normoblastic nuclei was seen 
in practically all the bone marrows, more marked in long standing cases and 
in those receiving roentgen-ra3^ or nitrogen mustard therap3L 

Some patients Avith terminal Hodgkin’s disease and those receiving large doses 
and frequent courses of roentgen-ra 3 ^ or nitrogen mustard therapy occasionally 
shoAA-ed moderate to marked degree of erythroid h3^poplasia, but aplasia of this 
tissue Avas never seen in our series. Disparit 3 ’' and disorganized maturation be- 
tAA^een the nucleus and cytoplasm, bizarre nuclear configuration, or multipolar 
mitosis of the erythroid tissue as reported by some investigators AA^ere not ob- 
serA'^ed in our material. 


Megakanjocijtopoiesis 

Moderate to extreme megakaiyoc 3 '’tic h 3 '^perplasia Avas one of the most con- 
stant bone marroAV findings in patients Avith Hodgkin’s disease. In most of the 
marroAA's the morpholog3'' and maturation dispersion of the megakaryoc3’’tes 
did not Amry from normal. In patients Avith generalized lymphadenopathy 
and in those AAuth moderate to marked splenomegaly, megakaiyoc3dic hyper- 
plasia Avas usuall3^ associated Avith m3'’eloid hyperplasia Avith moderate im- 
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maturity, reticulum h 3 ^perplasia, plasma cellular reaction and frequent karj^- 
orrliexis of the normoblastic nuclei. Immaturity of the megakarjmcjdes was a 
frequent finding in these marrows. Many of the immature megakaiyoc3des were 
morphological^ normal; others showed atypical and less frequentl3’^ bizarre nu- 
clear configuration. Mitotic figures were obseiwed in the eaity^ and late stages of 
megakaryoc3dopoiesis, but this was an infrequent finding. Man3'^ of the early 
megakar3’'0C3'’tes (immature) were of the tymphoid or h3'’aline type with a baso- 
philic C3doplasm lacking granules. The nucleus was often potymorphic and coarse 
without nucleoli. Normalty when the megakaiyoc3dic nucleus is potymorphic 
the c3doplasm contains azurophilic granulations and is not as basophilic and does 
not have peculiar streaks of lymloplasm and irregular areas of spongioplasm as 
in the pathologic types. Some marrows showed an increase in the number of both 
degenerating megakaiyoc3des and megakaryoc3des mechanicall3’' damaged or 
ruptured, with extmsion and breaking up of the large multilobulated nucleus. 
In the former state, after completing its platelet-forming function, the c3'toplasm 
of the megakar3mc3des becomes greatl3'^ depleted, disintegrates and the nucleus 
is represented by a polymorphous mass which is dark-staining, p3dcnotic and 
stripped of almost all its c3’'top]asm. The megakaiyocytes raptured or damaged 
mechanically during the preparation of the smear, lack the characteristics 
described for degenerating megakaryoc3''tes. 

Some investigators consider that the giant cells (Reed-Sternberg cells) in 
Hodgkin’s disease are megakar3mcytes. S3TOmers*^ described defonned and de- 
generated megakaryoc3''tes in sections of the bone marrow together with iden- 
tically deformed and degenerated megakaryocytes in the l3Tnph nodes, the spleen 
and the liver. S3"mmers regarded them as emboli from the marrow, and Medlar®' 
interpreted them as cells metastasizing from a primaiy malignant tumor of the 
marrow or megakaryoc3doblastoma. As S3'mmers has stressed, there have not 
been any comprehensive studies of film preparations of marrow cells in Hodg- 
kin’s disease, all of the comparativety few studies having been made of fixed 
tissues in which cell details are poorly differentiated. Recently Rebuck,®® b3^ the 
use of imprint preparations of the bone marrow, spleen and lymph nodes, studied, 
among other things, the distinguishing morphologic characteristics of the mega- 
kaiyocytes and the giant cells (Reed-Sternberg cells). 

Downey,'" Barta," Jurgen and Graupner,^' Willi,®' Ferrata,’® Di Guglielmo," 
Seeliger,^^ Frank,-' Rohr,®" Rosenthal,’’- Limarzi''® and man3' others have de- 
scribed the origin, formation, and morphology of the megakai3'0C3des in human 
bone marrow and in experimental animals under normal and pathologic con- 
ditions; therefore, onl3" those references pertinent to the present material will be 
mentioned. 

Briefly, the megakaryoc3des may be divided into immature, mature and de- 
generative forms. The mature cells comprise those conforming to the classic 
description and also the small 3''oung megakaiyoc3’’tes frequent]3'^ seen in the 
chronic hemorrhagic anemias with azurophilic granules appearing in the peri- 
nuclear zone. Immature megakaryoc3des include megakaiy oblasts and promega- 
karyocytes. The young megakaiyoblasts begin their development from the m3'elo- 



944 


LIAfARZr AND PAUL 


blast (hemocj^toblast) hy an increase in thickness and density of the chromatin 
strands and bj^ change of their kaiyoplasm from slightty basopliilic to faintl}^ 
acidophilic, while at the same time the cytoplasm becomes more basophilic. There 
are no granules and no c3doplasmic zones at this stage. Promegakaryocytes of 
the next stage of development sliow beginning azurophilic granulation of the 
cytoplasm and maturing of the nucleus, but show no indication of platelet for- 
mation. Coincident with increase in the size of the cell, the nucleus divides mi- 
totically or amitotically and a coarse net of chromatin is formed within 
it (“lymphoid megakaryoc3de”). Azurophilic granules accumulate at first in the 
perinuclear zone, later filling the entire C3Toplasm. Normally the breaking up of 
the cytoplasm into platelets occurs onty in cells which ha^’•e reached a certain 
stage of growth and development and proceeds rapidly once it begins. It takes 
place in various ways, but usually either by a process of budding or detach- 
ment of portions of the C3’’toplasm (Wright’s figure), or b3’- dissolution of the c3do- 
plasm in the bone marrow. All or most of the c3''toplasm of the megakaiyoc3de 
is given off to the blood and the nucleus degenerates as lDre^dousl3’■ described. The 
more or less naked nucleus is often carried b3^ the blood stream to the lungs 
where it lodges in the capillaries. 

In Hodgkin’s disease the productivity of the megakar3mc3dic and m3'-eloid 
tissue is accelerated and is associated with h3’-perplasia of these tissues, but 
without an 3^ marked increase in leukoc3des or platelets in the peripheral blood. 
It is true that potymorphonuclear leukoc3’'tosis, myeloid immaturity and ele- 
vated platelet counts are observed in some cases of Hodgkin’s disease during 
some phase of the disease. However, more frequent^’’ the bone marrow shows 
moderate to extreme m3'-eloid and megakai^mcytic h3’^perplasia without an3’’ cor- 
responding changes in the peripheral blood. Abnormalities of the granulopoietic 
tissue were infrequent while pathologic changes of the megakar3mc3des were ob- 
served in many of the bone marrows in Hodgkin’s disease. These abnormalities 
were almost alwa3'-s observed in immature megakar3mc3’'tes of the bmphoid type 
and were associated with h3'^perplasia of the megakar3mc3des. The lymphoid 
megakar3^ocytes ^vei'e observed in different stages of development and degenei- 
ation. The smaller ones were round, only slightly larger than the m3mloblasts. 
Theyhad a single nucleus that was comparatively large and a veiycoarse chromatin 
network with a narrow rim of deepty basophilic C3'-toplasm and contained no gran- 
ules. The nucleus in man3^ of these cells Avas almost “h3mline” in character. 
Other cells of this size contained seAmral nuclei ora complex nucleus similar to the 
mature form but AA'ith a coarser and darker chromatin structure. Lai’ge patho- 
logic l3Tnphoid megakaryocytes, some the size of veiy large mature megakaiy- 
ocytes (35-40 microns in diameter), AA-ere observed Avith a single, rarel3'' a multi- 
lobulated, nucleus or multiple nuclei, AA^iich stained intensely purple, often dark 
and muddy due to the intense staining of both chromatin and parachromatin. 

Fig. 1. Bone niarroiv (Hodgkin’s disease) showing h 3 'percellularit 3 ' and m 3 '’eloid cells in 
various phases of development. X 1100. . 

Fig. 2. Bone marrow eosinophilia in a case of Hodgkin’s disease. Isote the eosinophils 
in various stages of development, one being in mitotic division. X 1000. 

Fig. 3. Megakaiyoc 3 ^tic h 3 yerplasia in the marrow in Hodgkin’s disease. X wO. 
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The nuclei in some cells -were still “hyaline” or “lymphoid” in type and the 
C3doplasm was abundant and deepl}'- basophilic and contained no granules. Some 
of the larger cells contained a large nucleus with one or more smaller nuclear 
masses. In forms of lymphoid megakaryocytes, apparently degenerating, nuclear 
fragmentation Avas obserAmd Avith the formation of nuclear buds and nuclear 
masses. Further pathologic and functional alterations of these cells were seen in 
the formation of small and larger pseudopodal masses AAdrich became isolated 
from the main cell mass. Some AA'ere small and foamy and had irregular outlines, 
others A\-ere deeply basophilic and had smooth surfaces. Some of these detached 
elongated cjdoplasmic masses contained a feAA" fine azurophilic granules, but there 
Avas no morphologic indication of normal platelet formation. In a feAA" cases of 
Hodgkin’s disease these abnormal cj'-toplasmic structures AA^ere seen in the periph- 
eral blood. On account of the appearance of the nucleus and cjdoplasm of the 
pathologic l 3 '’mphoid megakaiyoc 3 >’te, one AA'ould be inclined to belieA'^e the cells 
had originated in the reticulum, although direct eAudence for such an opinion is 
lacking from a morphologic point of vieAA'. These pathologic types of megakaiyo- 
C 3 '’tes are not to be confused AAuth degeneratiA’^e forms of functional^ normal 
mature megakaiyocytes recognized by chromatol3’’sis and p3dcnosis of the nucleus 
and b3'- loss of distinctness and brilliancy in c3doplasmic granules. Although 
naked nuclei are morphologic eAu'dence of degeneration of the megakaiyoc 3 ’'tes, 
one cannot definite^’’ distinguish those resulting from mechanical damage from 
those due to normal degeneratiAm changes. 

Bone M arroio Reticular Cells 

The reticular tissue in the bone marroAA' in Hodgkin’s disease is made up of 
undifferentiated and histioc3dic types of reticular cells. The undifferentiated 
form is a large cell AA'ith a relati\'^el3'’ large amount of cytoplasm.®- The nucleus 
is round or oval in shape AA'ith a delicate chromatin pattern. The fine nuclear 
chromatin stains light reddish purple and is distinctly demarcated from the 
pale pink-staining parachromatin. Nucleoli aaFgu present are A^ariable in size 
and ma3^ be partially obscured b3'' overlying chromatin. The nuclear membrane 
is fine but distinct, in contrast to the actual boundaries of the c3d;oplasm of 
the undifferentiated reticular cell AAdiich are often not clearly visible. The c 3 do- 
plasm is frequently damaged and appears to be AA^atery, and sometimes vacuoles 
and azurophilic granules also can be found. Histioc3'’tic reticular cells, the other 

Fig. 4. “Tart” cell in the marrow from a case of Hodgkin’s disease. Note the second 
nucleus in the cjdoplasm of the polymorphonuclear neutrophil, the nuclear lobes of which 
are pressed to one side of the cell. X 1440. /- • . i i r 

Fig. 0 . Ljmphoid megakaiyocjde showing bizarre nuclear configuration and lack of 
azurophilic granules in the CA'toplasm from bone marrow in Hodgkin’s disease. X 1000. 

Fig. 6. Bone marrow in Hodgkin’s disease showing a group of plasma cells. X 1000. 

Fig. 7. Lymphoid megakaryocjde showing bizarre nuclear configuration and lack of 
azurophilic granules in the cytoplasm from bone marrow in Hodgkin’s disease. X 1000. 

Fig. S. Normal mature megakar 3 mc 3 'tes Avith multilobulated_ nuclei and azurophil 
granules in the cjdoplasm from the bone marrow in a case of Hodgkin’s disease. X 1200. 

Fig. 9. Promegakarj’'ocj’’te showing sharp differences betAveen inner dark granular zone 
and outer lighter and more homogeneous zone. Note the_ atA^pical platelet formation from 
cells of this tA'^pe in the bone marroAA’ from case of Hodgkin’s disease. X 1200. 
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t3"pe of reticular cells seen in the bone marrow in Hodgkin’s disease, are very 
similar to the undifferentiated tj'-pe, have distinct cytoplasmic boundaries and 
definite aggregation of the nuclear chromatin. Many of these cells appear to be 
potential phagocytes (histiocytes), as evidenced bj’- the phagoc5^tosed material 
contained in the cytoplasm of cells. Reticular cells of one type or another were 
observed in most of the bone marrows in Hodgkin’s disease, although their 
relative number varied from case to case, without any relationship to the stage 
or duration of the disease. Patients who received several courses of roentgen- 
ray therapy, frequent blood transfusions or had an associated hemolytic anemia, 
usually presented hyperplasia of the histiocytic reticular cells Avith moderate 
to marked phagocytic characteristics. Mitosis in reticular cells was a rare finding. 

There Avas no morphologic eAudence in our bone marrow material for the trans- 
formation of the undifferentiated reticular cell to any type of hemopoietic ele- 
ments or to the Reed-Sternberg cell. Rebuck, in a comprehensiAm study on the 
structure of the giant cells in the blood-forming organs, illustrated and described 
in detail the development of the at3'-pical reticulum cells of the Reed-Sternberg 
t3’’pe in imprint preparations of lymph nodes in Hodgkin’s disease and compared 
them Avith aspirated marroAv megakaiyocytes in the different stages of deA’^elop- 
ment and degeneration. Since Reed-Sternberg cells of Hodgkin’s disease Avere 
not observed in our bone marroAA- material obtained b 3 '’ stei’nal aspiration, the 3 ’’ 
AAull not be discussed in detail in this paper. For cytologic details and excellent 
photomicrographs of the developmental stages of Reed-Sternberg cells in l3'-mph 
node preparations, the reader is referred to the article b3’' Rebuck.®® 

Bone Marrow Plasma Cells 

A plasma cellular reaction A\'as observed in most of the bone marroAVS in the 
cases of Hodgkin’s disease. The plasma cells Avere singularl 3 '^ scattered through- 
out the bone marroAv or found in groups. Although the ordinaiy mononuclear 
plasma cells Avere the t 3 "pe frequently present in the marroAv of cases of Hodg- 
kin’s disease, multinucleated t3^pes AAuth 2 to 6 discrete nuclei Avere occasionall3'^ 
obsei’A^ed. Morphologically they did not A'^aiy from those seen in normal bone 
marroAV or the plasma cellular reaction seen in certain subacute and chronic 
inflammatory conditions, agranulocytosis and aplastic anemia.®® 

Plasma cells as seen in bone marroAv smears are not quite similar to those seen 
in stained tissue sections. In diy-fixed preparations the nuclei are round or oval 
and the chromatin granules are arranged in coarse clumps but present chromatin- 
parachromatin distinctions. The nuclei are frequently eccentrically placed Avith 

Fig. 10. Reticulum cell hyperplasia in the bone marrow in Hodgkin’s disease. X 1000, 

Fig. 11. Two large pathologic immature megakaryocA'tes with multilobulated nuclei, 
lack of azurophilic granules in the cytoplasm. From the bone marrow of a patient with 
Hodgkin’s disease. X 1200. 

Fig. 12. An immature megakar 3 mcyte showing lobulation of nucleus and pseudoplatelet 
formation. Note the Ijmphoid megakar 3 mc 3 'te in the phase of mitosis. Bone marrow in 
Hodgkin’s disease. X 1200. _ i i i t 

Fig. 13. Two small immature megakarjmcjdes shoAving lobulation of the nuclei, lack of 
azurophilic granules in the cj'toplasm and pseudoplatelet formation in the bone marrow of 
Hodgkin’s disease. X 1000. 
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a central light area and abundant basophilic cytoplasm which occasionallj’^ is 
vacuolated. The spokelike arrangement of the nuclear chromatin (“Radkern”) 
seen in tissue sections is not observed in bone marrow smear preparations. Atypical 
forms of mononuclear or midtinuclear plasma cells were not observed in our cases 
of Hodgkin’s disease. 

Lymphosarcoma and Reticidum-Cell Sarcoma 

Besides the normal controls, blood and bone marrow were studied in cases of 
lymphosarcoma, reticulum cell sarcoma and mycosis fungoides, in view of the 
close relationship of these conditions with Hodgkin’s disease. 

The group with lymphosarcoma included 9 males and one female patient, 
all white. The youngest patient was eight years of age and the oldest 71. The 
duration of the disease Avas believed to be six months or less in 5 cases. The 
series included one case of nine years’ duration and another of five j’-ears’ dura- 
tion. Lymphadenopathy Avas found in 9 of the 10 patients. The cervical glands 
Avere invoRed in 8, the axillary in 6 and the inguinal in 7. The spleen Avas pal- 
pable in 3 patients. X-ray examination of the chest reA'-ealed eAudence of enlarged 
hilar glands in 6 patients. 

The hemoglobin ranged from 11 to 15 grams in 9 of the patients and 
the erythrocyte level AA^as found to be above 4,000,000 per cu.mm. in 8 patients 
(Table 1). The anemia Avas normocytic in type. The leukocyte count aa'us beloAv 
5000 per cu.mm, in 2 patients, aboA'^e 15,000 in one patient and betAA'een 5000 
and 15,000 in 7 patients. The differential blood pattern revealed an increase in 
eosinophils, monocytes and stab neutrophils in 5 of the subjects. The blood 
platelets Avere normal in number in 8 instances. 

The series included 5 patients Avith reticulum cell sarcoma. Four of the pa- 
tients Avere 50 years of age or older. Ljunphadenopatlty Avas found in all. The 
cervical glands Avere involved in 5 patients, the axillary in 3 and the inguinal in 4. 
The spleen Avas palpable in only one of the 5. X-ray eAudence of enlarged hilar 
glands AA"as present in one patient. Peripheral blood studies AA^ere essentiall}'- 
Avithin normal limits except for a moderate increase in the number of stab neutro- 
phils and an eosinophilia of 9 per cent in one person. 

According to these findings, the bone marroAv in lymphosarcoma and reticulum 
cell sarcoma, except for the hyperplasia, did not sIioaa^ any abnormalities. In a 
feAv cases not included in this report, the authors have obsei’Amd a leukemic blood 
picture occurring either spontaneously or induced by roentgen-ray therapy. 
Earlj^ spontaneous lymphosarcoma-cell leukemia shoAVS infiltration of the bone 
marroAv AAdiich may be the first sign of the disease. The transition of Ijmipho- 
sarcomatosis to leukemia has been obseiwed by a number of inAmstigators.-^ 
With the deAmlopment of the leukemic phase seAmre anemia, neutropenia and 
thrombocytopenia occur. 

In mycosis fungoides neither the peripheral blood nor the bone marroAA' had 
any diagnostic significance. Attention has been called to the fact that mycosis 
fungoides is not a disease entity but a conglomerate of cutaneous changes A'^aiying 
from incidental eruptions to tumor-like groAvths and tumors.®^ 





Fig. 14. Histologic section (sternum) of bone marrow from a case of Hodgkin’s disease, taken at 
autopsy. Note the Reed-Sternberg cells in various phases of development. X 400. 

Fig. 15. Histologic section (sternal marrow particles) from bone marrow in Hodgkin’s disease 
showing two mature megakaryocj'tes surrounded by many cells of the granulocytic series. X SOO. 

Fig. 16. Oil immersion magnification of Figure 14. Note the large Reed-Sternberg cell in the 
center of the field surrounded b 3 " others in various phases of development. X 1000. 
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DISCUSSION 

The two theories concerning the nature of Hodgkin’s disease are (1) that it 
is a process of myeloidization of hyperplastic tymphoid tissues, possibly due to 
a virus infection, and (2) that it is a primary malignant tumor of lymph nodes 
or of the bone marrow. Pathologists recognize several types described by such 
terms as lymphoblastoma, reticulum cell sarcoma, lymphosarcoma, Hodgkin’s 
disease and giant follicular lymphoma. The fact that the pathologic picture may 
sometimes pass from one type to another suggests that the disease is fundamen- 
tally unitary rather than made up of separate entities. 

Although many investigators favor the neoplastic nature of Hodgkin’s .^dis- 
ease, its clinical course and behavior resemble more closel)’’ certain chronic in- 
fections than they do other malignant tumors. Jackson and Parker®- consider 
that the histopathologic features, clinical course and type of fever are all indica- 
tive of the infectious nature of the process. 

In most of our cases, anemia, if present, was either normocytic or hypochromic, 
rarely simple microcytic, microcytic-hypochromic or macrocytic in type. Severe 
anemia was usually associated with hypoplasia of the erythroid tissue but 
aplasia of this tissue was not recorded in the 35 cases included in this report. 
Normal, active erythropoiesis was the rule in these cases. Marked erythroid 
hyperplasia with a shift in erythrogenic tissue toward immaturity was seen in 
several patients with Hodgkin’s disease who had abdominal involvement (spleno- 
megaly) and no other clinical findings. These patients in addition showed hyper- 
plasia of megakaryocytic elements, moderate to marked m 3 ’-eloid hj'^perplasia 
and granulopoietic immaturity. In these cases the anemia was normocytic in 
type with a tendency toward leukopenia and a normal platelet count. Splenec- 
tomy was performed in two of these patients, and in one was followed hy death 
several months after the operation, and hy marked clinical improvement with- 
out any change in the blood and bone marrow in the other. It is interesting that 
in this case the characteristic fever of Hodgkin’s disease (Pel-Ebstein) persisted 
after splenomegaly and only disappeared following a course of nitrogen mustard. 
In our patients with Hodgkin’s disease and marked splenomegal}’’ but no other 
clinical finding, the bone marrow changes resembled those described by Fieschi^® 
and Limarzi and his associates'*®’ in cases of Banti’s syndrome and other spleno- 
megalic states. It is important that the diagnosis of Hodgkin’s disease be ex- 
cluded before splenectomy. In rare instances there is a hemolytic anemia of 
considerable severity associated Avith reticulocytosis, polymorphonuclear leuko- 
cytosis and thrombocytosis. The bone marrow showed erythroid h 3 ’’perplasia 
Avith marked immaturity and macrocytosis in the peripheral blood. In one case 
(not included in this report) there AA^as no alteration in the fragility of the red 
blood cells and spherocjTes Avere not demonstrated. Splenectomy Avas performed 
without any effect on the hemoliffic syndrome. Roentgen-ray therapy, nitrogen 
mustard and blood transfusions similarly had no effect on the hemolytic anemia. 
This patient died at home and although no autopsy Avas obtained, histologic 
sections of the spleen shoAA^ed the typical Hodgkin’s granulomatous lesions. 

The cause of the anemia in Hodgkin’s disease is not entirely clear. It has been 
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attributed to involvement of the bone marrow, toxic suppression of the erj’^throid 
tissue and to agents used in the treatment of the disease (X-raj'^ and nitrogen 
mustard). It is generallj^ agreed that patients with Hodgkin’s disease treated by 
roentgen ray as well as those treated with nitrogen mustard, ma 3 ’^ develop an 
aplasia of all the bone marrow elements with associated marked anemia, severe 
leukopenia (agranulocytosis) and thrombocytopenia. Fortunately we did not 
observe aplasia in our cases. In fact, in several of our patients following treat- 
ment with roentgen ray and nitrogen mustard, there was an initial hyperplasia 
of all the bone marrow elements followed by a gradual or prompt return to a 
normal bone marroiv pattern. The peripheral blood occasionally revealed a mod- 
erate leukopenia and thrombocytopenia, but more often the blood remained un- 
changed. The lij'^perplasia in the bone marrow concerned chiefly the granulo- 
poietic tissue witli a moderate to mai-ked left shift to the leukoblastic stage 
without myeloblastic involvement. The megakaryocytic elements revealed an 
increase in the number of immature foims (normal and pathologic types of 
lymphoid megakaryocytes) and “naked” megakaryocytic nuclei (degenerated 
forms). Although the exact explanation of the anemia is yet to be determined, 
the involvement of bone marrow is not the entire answer in view of our findings 
of an active normal, and often hj'^perplastic, eiythroid tissue. A factor which 
suppresses the final maturation and deliveiy of the red cells to the peripheral 
blood seems to be present. It is of interest that patients with Hodgkin’s disease 
with a microcjdic and h 5 '^pochromic anemia and a normoblastic bone marrow do 
not respond to iron therapy. Also, the pronormoblastic type of bone marrow 
seen in a few cases of Hodgkin’s disease did not resemble the megaloblastic type 
of erjdhropoiesis seen in pernicious anemia, as reported by a number of ini'-esti- 
gators. Neither the peripheral blood nor bone marrow simulated the picture seen 
in severe, relapsing pernicious anemia. In Hodgkin’s disease one observes macro- 
cytic red cells which are uniform and round, instead of showing great I'^ariation 
in size and shape. The macropolycytes of pernicious anemia are not found in the 
peripheral blood in Hodgkin’s disease and the bone marrow shows none of the 
peculiar disturbances of myeloid tissue and megakaryocytes seen in the former 
disease. Patients with Hodgkin’s disease showing marked myeloid-eiythroid and 
megakai-jmcytic hj’^perplasia, increase in reticular cells (histiocytic l^perplasia) 
and macrocytic anemia in the peripheral blood presented findings simulating 
those of liver cirrhosis. The macrocytic anemia is best explained on the basis of 
involvement of the liver plus the toxic mechanism associated ivith Hodgkin’s 
disease. The frequent finding of toxic changes in the granulocytes in the periph- 
eral blood and granulopoiesis in the bone marrow in the presence of an intact 
eiythroid tissue seems to speak for a chronic toxic process, which is associated 
with a disease of infectious nature, as the cause of anemia. 

The leukocijle count in most of our cases of Hodgkin’s disease ranged from 
5000 to 15,000 per cu.mm. The highest white count of 28,600 per cu.mm., as was 
true in most cases with polymorphonuclear neutrophilic leukocytosis, was seen 
in advanced stages of the disease. The bone marrow in many of these cases 
showed mjmloid hj'^perplasia with var 3 dng degree of left shift but more often a 
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right shift in the myeloid maturity dispersion. The toxic state of the granulo- 
poietic tissue in the bone marrow was reflected in the peripheral blood by a 
moderate to marked toxic neutrophilia with a moderate shift to the left in the 
neutrophilic blood pattern. Myeloid immaturity in the peripheral blood was 
seen in several cases. In one case, not included in this report, with generalized 
involvement of the bone marrow (proven at autopsy), a leukocjde count of 
approximately 50,000 was associated Avith severe myeloid immaturity including 
many leukoblasts and neutrophilic promyelocytes, myelocytes and metamyelo- 
cytes, but with infrequent myeloblasts. Along Avith the myeloid immaturity the 
peripheral blood also contained nucleated red blood cells, HoAA^ell- Jolly and 
Cabot ring bodies and basophilic stippling of the erythrocytes. There AA^as a 
moderate reticulocytosis; the icterus index AA^as normal. Sternal puncture re- 
vealed a markedly hyperplastic bone marroAA^ Avith immaturity of the erythroid 
and myeloid elements, but AAithout myeloblastic involvement. Karyorrhexis of 
the normoblastic nuclei Avas frequent. The megakaryocytes AA’ere increased in 
number Avith frequent immature forms that shoAA’ed abnormalities in cytoplasmic 
fragmentation. The latter obseiwation AA^as reflected in the peripheral blood by 
the finding of bizarre types of platelets. No Reed-Sternberg cells Avere found in 
the bone marroAA'' smears, yet at autopsy the bone marroAA' shoAAud the t3'^pical 
granulomatous lesions of Hodgkin’s disease AA'ith numerous Reed-Sternberg cells 
in different stages of development. There AA’^as nothing constant or characteristic 
concerning the cases associated AAuth either blood or bone marroAA^ eosinophilia. 
Monocytosis of the blood AA^as observed in patients aaRo received roentgen-ray 
therapy, but AA'as never associated Avith a monocytosis of the bone marroAAL A 
lymphopenia in the peripheral blood and bone marroAA^ AA^as fi-equentlj'- observed. 
The basophils AA^ere unaffected bj'' the disease. 

The blood 'platelets Avere normal or increased in number but never definitely 
reduced on examination of the blood smear. There AA^as no correlation betAA^een 
the number of blood platelets and the megakaryocytic hyperplasia in the bone 
marroAV. In most of the cases the morphology of the platelet AA’^as normal AAdiile 
in a feAV cases abnoimalities of the platelets Avere associated AAdth an increase in 
the number of pathologic Ijonphoid megakaryocytes in the bone marroAV. Here 
again there is no strict correlation betAA^een the number of pathologic lymphoid 
megakaryocytes in the marroAv and the number and morphologic characteristics 
of the pathologic foiTns of platelets in the peripheral blood. 

Although cells occasionally confused AAuth Reed-Stemberg cells include multi- 
nucleated plasma cells, foreign body giant cells, Langhans’ giant cells and tumor 
giant cells, it is the megakaryocytes that haAm caused the most confusion from a 
histopathologic point of vieAV. Symmers and Medlar take the position that the 
giant cells in Hodgkin’s disease are megakaryocytes. Histologically, the lesions 
are often miliary in type, composed of the typical granulomatous tissue AAfliich 
replaces the normal marroAV. The characteristic lesions are confined for the most 
part, if not exclusively, to the sites of the red bone marroAA" — the ribs, sternum, 
spine, clavicle, skull, or the bones about the shoulder or pehdc girdle. Appar- 
ently the lesions are productive of great activity on the part of the hemopoietic 
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elements at the periphery of the process. This marked hemopoietic activity is 
evidenced by the hj^percellularity observed on sternal aspiration (volumetric 
studies) which involves all the marrow elements. The hyperplastic megakaryo- 
cytic tissue and the miliary lesions with Reed-Sternberg cells may be situated 
side bj’' side. Thus it is apparent that in a specimen of marrow removed for 
biopsy, unless a certain degree of fibrosis is present, great difficulties will be 
encountered in distinguishing megakaiyocjTes from Reed-Sternbei-g cells. 

hlegakaryocytes closely resemble Reed-Sternberg cells. There is no doubt, as 
Jackson and Parker and others have noted, that given a single cell (section), it 
is almost impossible to determine which of the two it is, although megakaiyocytes 
do not have prominent nucleoli and their nuclei, since multilobed, are always 
single. The cjToIogic features of Reed-Sternberg cells developing from atypical 
reticulum cells and the formation of megakarjmcytes from myeloblastic tissue 
as observed in film preparations of lymph nodes and bone marrow, offer 
differentiating criteria that cannot be obtained from histologic material. The 
cytologic development of the Reed-Sternberg cell from the small atypical re- 
ticulum cell to the large typical cell ivith its giant, bizarre, and polymorphous 
nuclei has been described b}'- a number of investigators in histologic and imprint 
preparations of the lymph node. In general the nucleus of the characteristic 
giant cells in Hodgkin’s disease is large in proportion to the size of the cell wliich 
may be single or multiple. In the mononucleated cell the nucleus is usualty round, 
although bean-shaped and irregular indented nuclei are common. Reed®^ noted 
that when the nuclei are multiple they are arranged peripheral!}’’ in the cell or 
heaped in the center with as manj'- as eight to ten nuclei in a cell. Rebuck called 
attention to the large acidophilic nucleoli, thin nuclear membrane, relative^ 
few particles of chromatin and scanty acidophilic c3doplasm in some of the 
atypical reticulum cells from imprints of nodes in Hodgkin’s disease. The large 
round or rod-shaped acidophilic nucleoli Avhich are characteristicallj’’ prominent 
in the simple form of giant lobulated Reed-Stemberg cells and their relative^ 
moderate chromatin content are in sharp contrast to the nuclear characteristics 
of the early and late developmental states of the mature megakaryocytes. Fur- 
thermore, the presence of azurophilic granules and of budding, detached or 
degenerated granular cytoplasm of the megakaryocyte is never observed in the 
cytoplasm of the Reed-Sternberg cells. Degenerated forms of Reed-Sternberg 
cells, which are a constant feature of Hodgkin’s disease, may be confused with 
degenerated forms of megakaryocytes. This cytologic differentiation becomes 
more difficult in the hyperplastic marrow of cases of Hodgkin’s disease when the 
number of degenerated megakaryocytes is increased and the degenerated forms 
of Reed-Sternberg cells which are a constant feature throughout the course of 
Hodgkin’s disease become more frequent following roentgen-ray and nitrogen 
mustard therapy. In general it should be noted that the fine reticular chromatin 
network of the Reed-Sternberg cells retains its chromatin-parachromatin dis- 
tinction until and beyond the stage of actual beginning cellular degeneration. 
The nucleoli retain their deep, clear, basophilic staining properties and the cyto- 
plasm remains unchanged. 
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In contrast, in the late stage of the mature megakaiyoc 5 ' 1 ;e, the P 3 "laiotic 
nucleus maj’- assume a pachychromatic pattern. The nucleoli are absent or 
masked and the clumping of the azurophilic granules in small masses in the 
cjdoplasm becomes more apparent when pseudopodial platelet formation is pres- 
ent. These c3dologic features distinguish this cell from the degenerated Reed- 
Sternberg cell. 

It should be stressed that the pathologic t3’-pes of megakaiyoc3des ol^served 
in some marrows in Hodgkin’s disease are not peculiar to this disorder. They 
have been observed in a number of other diseases of the hemopoietic tissues, and 
Downey and Nordland'® described similar t3'-pes of atypical megakaryocytic 
development in a case of myeloid megakaryocytic hepatosplenomegaly. As 
pointed out by other investigators, there is in Hodgkin’s disease, an increase in 
bone marrow megakaryocytes which bears no correlation to the platelet count. 
Some of the pathologic megakaryocytes (atypical lymphoid forms) and early 
mature types show degenerative changes of the nucleus including p3dcnosis and 
karyolysis, and may be incapable of functioning in their platelet-forming ca- 
pacity.--* This pathologic type of platelet formation is reflected in the peripheral 
blood by the common occurrence of large fragments of megakaiyoc3des and the 
great variation in the size of platelets. 

The productivit3’- of the normal bone marrow is enormous and, under patho- 
logic conditions, ma3'’ be accelerated or retarded. In Hodgkin’s disease there is 
marked h3’-perplasia of megakaryoc3'^tic and m3’-eloid tissue without correspond- 
ing reflection in the peripheral blood. It is probable that man3’- of the maturing 
megakaiyoc3des and granuloc3des normalty die in situ and are never delivered 
to the peripheral blood. At an3'- rate, the mechanism of proliferation and matura- 
tion of the granulocytic and most megakaryocytic elements is intact, but appar- 
ently there is an interference with release of mature granulocytes and platelets 
to the peripheral blood. Perhaps the toxic process associated with Hodgkin’s 
disease acts on the bone marrow to produce m3>'eloid and megakar3'-oc3’-tic h3'-per- 
plasia; or a suppression of their delivery (release mechanism), be3mnd the normal 
limit, to the peripheral blood which results in a myeloid and megakaryocytic 
hyperplasia. It is interesting to note that other benign toxic states ma3'^ similarly 
affect the m3mloid and megakaryocytic elements in the bone marrow.-*® 

It is established that man3’- of the pleomorphic cellular elements of the granulom- 
atous lesion in the Runph nodes in Hodgkin’s disease are seen in increased 
numbers in the bone marrow. According to Symmers, Hodgkin’s disease is a 
process of m3mloidization of h3'-perplastic l3'-mphoid tissue, possibly due to a virus 
infection. Symmers takes the position that the giant cells in Hodgkin’s disease 
are megakaiyoc3’'tes since in one and the same case of Hodgkin’s disease he ob- 
served deformed and degenerated megakaryocytes in the l3’-mph nodes, spleen, 
and liver. On the other hand, there are man3'- authorities who disagree with the 
view that the giant cells in Hodgkin’s disease are megakaiyoc3des. Onl3’- S3anmers 
and Medlar contend that the3'- are megakaryocytes. S3'^mmers regards them as 
emboli from the marrow and Medlar interprets them as cells metastasizing from 
a primary malignant tumor of the marrow, a megakaiyoc3'-toblastoma. 

Our detailed c3'-tologic studies on the bone marrow megakaiyoc3'-tes in cases of 
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Hodgkin’s disease, and those of Rebuck on the Reed-Sternberg cells from im- 
prints of IjTOph nodes, are additional evidence for the opinion that the giant cells 
in Hodgkin’s granuloma are not similar or related to the platelet-forming cell, 
the megakaryocyte. The evidence at hand definitely indicates that the cellular 
marrow elements removed by sternal aspiration in most cases of Hodgkin’s 
disease are not obtained from the pleomorphic lesion characteristic of Hodgkin’s 
granuloma. Such is the case in spite of the fact that the focal granulomatous 
lesions are often scattered throughout the bone marrow. This is supported by the 
failure to find the typical Hodgkin’s lesions in histologic studies of sternal bone 
marrow particles obtained from the aspirated material or in biopsy material 
taken with a small trephine. This failure to observe the specific tissue in sternal 
aspirated material is due to several reasons, as stressed by Steiner: (1) not every 
sternum is involved in Hodgkin’s disease; (2) the scattered specific focal lesions 
usually occupy such a small proportion of the marrow cavity as compared with 
the non-involved bone marrow itself that, on the basis of chance, the}’- maj’- not 
be aspirated by the sternal needle; (3) the specific lesions in the bone marrow 
tend to have much fibrous tissue making their aspiration more difficult. It cannot 
be too strongly stressed that unless specific tissue (in section) is observed, the 
diagnosis of Hodgkin’s disease should not be made. Individual marrow cells or 
groups of cells as seen in sternal aspirated smears are not sufficient evidence on 
which to make the diagnosis of Hodgkin’s disease. The marrow smear itself 
does not reveal any pattern diagnostic of the disease. In view of the fact that 
the disease carries such a poor prognosis, the diagnosis must depend on the 
pleomorphic picture of the histologic section as a whole, preferabl}’’ from an in- 
volved lymph node. 

SUMMARY 

This paper reviews the literature of bone marrow findings in Hodgkin’s 
disease, and reports the clinical, hematologic and bone marrow studies in a 
series of 35 patients with Hodgkin’s disease. 

1. The most constant finding in the bone marrow in Hodgkin’s disease is 
myeloid and megakaryocytic hyperplasia. The morphologic pattern of the 
granulopoietic tissue is that seen in chronic to.xic states. The panhyperplasia of 
the bone marrow simulates that of Banti’s disease (splenic anemia). 

2. A pathologic type of megakaryocytopoiesis involving the lymphoid mega- 
karyocytes is observed in some cases of Hodgkin’s disease. These produce at 3 '-pi- 
cal forms of platelets. 

3. Reed-Sternberg cells are not seen in aspirated sternal marrow or in the 
histologic sections of bone marrow particles from such material. Evidence is 
presented to show that the giant cells of Hodgkin’s granuloma are neither similar 
to nor related to bone marrow megakaryocytes. 

4. The finding of increased numbers of normal or atypical plasma cells, eosino- 
phils and reticular cells is neither a constant nor a specific pattern of the bone 
marrow in Hodgkin’s disease. Eosinophilia of the bone marrow cannot be cor- 
related with the peripheral blood eosinophilia. 

5. The accurate diagnosis of the disease is established only by the finding of 
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the specific pleomorphic lesion of Hodgkin's granuloma. This is best observed in 
the histologic section of an involved lymph node. The finding of any one cell or 
group of cells in sternal aspirated bone marroiv smears is insufficient evidence 
for the diagnosis of Hodgkin’s disease. 
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SERUM LIPIDS FOLLOWING NEPHRECTOMY AND IN MERCURIC 

CHLORIDE POISONING* 


DONALD H. ATLAS, M.D., MURRAY M. CASH, M.D., and 
MARTIN M. KIRSCHEN, M.D. 

From the Departments of Medicine and Pathology, The Chicago Medical School and Mount 

Sinai Hospital of Chicago 

The mechanism of the disturbed lipid metabolism observed in the nephrotic 
stage of chronic glomerulonephritis and in the true lipoid nephrosis of children 
has been the subject of considerable speculation and investigation, but still 
remains obscure. It has been suggested that lipoid nephrosis is a primaiy dis- 
turbance of lipid metabolism,^ and that the renal changes with subsequent 
hypoproteinemia and anasarca are secondary manifestations. 

Others have taken an opposite vieAV and believe that primary renal disease 
can, on occasion, result in hyperlipemia and hypercholesterolemia. The chief 
support for the latter view seems to stem from the reports of He5Tnann‘' - ® Avho 
produced h3^perlipemia and hypercholesterolemia in dogs by unilateral and bilat- 
eral nephrectomj'-, and bj’’ subcutaneous injections of bichloride of mercuiy, 
uranium nitrate, and potassium bichromate. However, the oral administration 
of mercuric chloride to dogs and rats did not induce iD'-perlipemia, and carbon 
tetrachloride given orally to dogs periodically for 12 to 18 daj’-s prior to the sub- 
cutaneous injection of mercuric chloride inhibited the development of hyperli- 
pemia.® These latter results indicate that liver injury can inhibit the development 
of hyperlipemia, otherwise reported as occurring regularly after parenteral ad- 
ministration of bichloride of mercur3''. 

Farr, Smadel, and Holden® observed marked elevations in lipid fractions 
during the first two weeks of experimental nephritis produced in rats by injections 
of nephrotoxic sera. It should be noted that He3Tnann observed the effect of uni- 
lateral nephrectom3'^ in only two dogs. He states that “in both animals, the level 
of blood lipids rose for from 4 to 7 days and then returned to normal in 12 or 14 
days after the operation.” He concludes from this that “the increase is obvious^'’ 
connected with the sudden removal of one kidney, while the return to normal 
level ma3'’ well be due to the subsequent hypertrophy of the remaining kidney.” 
Sham operations performed as controls produced no demonstrable effect on blood 
lipid levels. 

He later found that the intravenous administration of Ringer’s solution and 
glucose limited, but did not abolish, the extent of postnephrectomy hyperlipemia 
in dogs.® He concluded that “the tubular apparatus of the kidne3’’S of dogs pos- 
sesses a regulator3'’ influence on the blood lipids such as has hitherto been un- 
known,” and fui’ther states that “it is probable that the human kidney exerts 
the same function. . . .” In the same paper, however, He3'mann reported no 
change in the total lipids, cholesterol and phospholipids (such as lecithin) follow- 
ing unilateral nephrectomy in three patients with h3'-dronephrosis, p3'’oh3''dro- 

* Received for publication, July 15, 1949. 
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nephrosis and renal tuberculosis, respectively. He also made similar lipid studies 
on six patients ivho had ingested mercuric chloride. Four of these patients died 
in uremia. All lipid values in this series ivere noi-mal or low. 

Because of these conflicting results and the prevailing opinion in the literature 
and standard text-books that unilateral nephrectomj'^ and bichloride poisoning 
produce hyperlipemia and hypercholesterolemia, additional studies of this type 
in human subjects are indicated. 

MATERI.YL -■i.ND METHODS 

Total serum lipid, phospholipid, cholesterol and cholesterol ester determina- 
tions ivere made on five patients prior to, and at vaiying periods following, 
nephrectomy which ivas performed for a variety of reasons. Similar determina- 


TABLE 1 

Values of Serum Lipids Before and After Nephrectomy 



PRE-OPERATIVE 




FOLLOWING NEPftRECTOitY 

ACE, COLOR, 1 
SEX OF ' 

Pathologic Diagnosis, 

1 Mg. per 100 ml. Serum 

1 

Mg. per 100 ml. Serum 

Post- 
opera- 
tive 
Day on 
Wiiich 
Blood 
Was 

1 Drawn 

i 

Confinned by 

Operation 

Chol- 

esterol, 

Chol- 

esterol 

Esters 

1 

Phos- 

pho- 

Lipids 

Total 

Lipidsj 

j 

Chol- 

esterol 

Choi- 

esterol 

Esters 

Phos- 

pho- 

Lipids 

Total 

Lipids 

1 

65 W F 

Carcinoma kidnej^ with 
metastasis 

274 i 

1 

188 

18.4 

860 i 

1 

295 i 

1 

174 

14.5 

960 

1 

1st 

1 

53 W M 

1 

Carcinoma ureter, hy- 
dronephrosis, p 5 "eIo- 
nephritis 

219 

175 

16.0 

1 

800 

169 

106 

1 

10.5 

1,010 

1 

1 

j 3rd 

i 

49 W F 

Pj^elonephritis, sup- 
purative 

182 

123 

25.3 ' 

800 

214 

159 1 

18.0 

I 7801 

! 

1 

7th 

S3 W F 

Pj^elonephritis, chronic 

280 

182 

17.6 

840 

235 

140 

15.0 

6S0 

3rd 

14 W M 

Ascending pyelone- 
pliritis, aberrant ves- 
sel, lower pole 

207 

1 129 

1 

19.0 

800 

160 

! 

111 

1 

17.0 

1 ’ 

140, 

1 

1 1st 


tions were also made on a patient who subsequently died in uremia from bi- 
chloride poisoning. The total lipids were determined by the method of Wilson,® 
the phospholipids by the method of Youngburg,’® and the cholesterol and choles- 
terol esters by the method of Bloor.^ 

RESULTS 

Unilateral nephrectomy performed on five patients produced no significant 
alterations of the serum total lipids, phospholipids, cholesterol or cholesteiol 
esters. No alteration of lipid fractions ivere observed in the single case of fatal 
bichloride poisoning. 

COMMENT 

The increase of serum lipids following unilateral nephrectomy or bichloride 
poisoning reported in dogs was not demonstrable by us in human subjects. Our 
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results are in agreement with the more recent studies of He3''mann and with the 
observations of Winkler and his co-workers® who reported no consistent increase 
in lipid components following unilateral nephrectomj'’ in dogs. In two of their 
experiments, the values of all lipid substances increased two or three daj'^s after 
unilateral nephrectom}'’, while in a third, only cholesterol increased. Thej^ stated 
that in this group of dogs “all elements but cholesterol tend to return to normal 
within a week.” In seven of their dogs, unilateral nephrectomy was without effect 
on the serum lipids during a three to ten-day postoperative period. These work- 
ers also reported no change in the serum lipids after unilateral nephrectomy in two 
Rhesus monkeys. 

It may rightfully be questioned whether the re.sults of the removal of a normal 
kidney should be compared with the results of removal of diseased kidnej'^s. 
The closest approach to the experimental situation would be found in the removal 
of a traumatically ruptured but otherwise normal kidney in man. We have not 
as yet had occasion to studj'' such cases. 

TABLE 2 

Values of Sebum Lipids in Fatal Mercuric Chloride Poisoning 
(Patient was a 37 year old woman who ingested 30 tablets of bichloride on March 2, 1949 and 
died of renal insufficiencj’- on August 20) 


DATE j 

CHOLESTEROL 

CHOLESTEROL ESTERS 

PHOSPHOLIPIDS 

total lipids 

March 11 

185 

80 

14.7 

470 

March 15 

157 

82 1 

11.3 

450 


In all of our subjects varying degrees renal of function were found to be 
preserved, as demonstrated by concentration of dye on intravenous pyelography, 
visualization of the secretion of urine from the ureteral orifice of the affected 
kidney by cystoscopic examination, and on gross and microscopic study of the 
removed kidney. Even in the cases in which kidney function was reported to be 
almost normal, no effect on the lipids tvas observed following nephrectomy. 

It is well known that the lipemia and hj'^percholesterolemia of the nephrotic 
stages of patients with chronic glomerulonephritis subside as renal insufficienc}'’ 
progresses, and in the most advanced stages of chronic glomei’ulonephritis, 
lower nephron nephrosis and nephrosclerosis, serum lipids are usually normal. 
Belfi states that “the increase of cholesterol seems to be caused bj’’ the depletion of 
plasma proteins” but does not elaborate on the mechanism. Loss of plasma pro- 
teins from other causes such as recuiTent ascites does not produce hypercholes- 
terolemia. 

The theory that the increase in lipids in nephrosis is a compensatory attempt 
to maintain the osmotic pressure during the hj'-poproteinemia of nephrosis is 
untenable.'’ It is our opinion that there is unsufficient evidence to warrant the 
conclusion that primar}^ renal disease can directly produce alterations in the 
blood lipids. 

It seems probable that the commonly-stated hypothesis is correct, that in 
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nephrosis the rapid loss of proteins through the kidneys results in an increased 
mobilization of fats and proteins from depots to the liver for conversion to serum 
proteins, thus producing the so-called transportation hjrperlipemia and hyper- 
cholesterolemia. 


SUMMARY 

1. No alteration in total lipids, phospholipids, cholesterol, and cholesterol 
esters was observed in the serum of five patients following nephrectomy. 

2. No alteration in the value of these serum lipids was observed during the 
course of fatal mercuric chloride poisoning. 

3. Increase in lipids following unilateral nephrectomy which has been reported 
to occur in dogs, was not found by us in human subjects. 
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LEIOMYOSARCOMA OF THE STOMACH 
Report of Five Cases* 

RAYMOND H. CONLEY, M.D., and JOHN H. OLWIN, M.D. 

From the Department of Surgery, Veterans Administration Hospital, Hines, Illinois 

A total of 98 cases of leiomyosarcoma of the stomach has been collected from 
the literature^^ up to 1948. The correct preoperative diagnosis of this condition 
is uncommon and it is the purpose of this paper to record one such case and, in 
addition, four other cases of clinically unrecognized gastric leiomyosarcoma col- 
lected from the hies of Veterans Administration Hospital, Hines, Illinois. 

The incidence of leiomyosarcoma in six different series of gastric sarcomas is 
indicated in Table 1. Of 16 cases of gastric sarcoma among patients at the 
Veterans Hospital, 5 (31 per cent) were leiomyosarcomas. The remaining 11 
cases were classified as lymphosarcoma, 9 cases, fibrosarcoma, one case, and 
myosarcoma, one case. 

The diagnosis of a leiomyosarcoma of the stomach may be difficult since the 
more malignant varieties may simulate tumors of epithelial origin.® Ewing^ 
cautions against the interpretation as sarcoma any gastric tumor which grossly 
simulates carcinoma and which is associated with an ulcer. On the other hand, 
in the series of cases reported by D’Aunoy and Zoeller,® Brasch is quoted as 
stating that many cases assumed to be carcinoma or chronic gastric ulcer, asso- 
ciated with inflammatory change, on careful histologic re-examination will prove 
to be sarcoma. Pack and McNeer^® and Ewing^ classify leiom^msarcoma as out- 
lined in Table 2. Leiomyosarcoma may be called spindle cell sarcoma, malig- 
nant leiomyoma, myosarcoma, myogenic sarcoma, or myoblastic sarcoma, and 
some cases may be confused with fibroblastic sarcoma, fusicellular sarcoma, 
fibrosarcoma, sarcoma of neurogenic origin, and malignant schwannoma 
(Cameroffi). 

Gastric leiomyosarcoma may be grossly classified as submucosal or endogas- 
tric, intramural, and subserosal or exogastric. The submucosal tumors usually 
are encapsulated, are not infiltrative, and involve the mucosa secondarily, pro- 
ducing an ulcer Avhich may give rise to severe bleeding. Gastric leiomyosarcoma 
originates in the intramural portion of the stomach, as does gastric lympho- 
sarcoma. The latter is characteristically flat, diffuse and infiltrating and may 
resemble linitis plastica. Leiomyosarcoma rarely remains confined to this layer. 
The subserosal leiomyosarcomas attain the largest size and frequently involve 
the surrounding viscera by compression rather than by invasion. These tumors 
often reach enormous size, may give the impression of inoperability, and form 
large necrotic masses with central degeneration and hemorrhage. 

* Published with the permission of the Chief Medical Director, Department of Medicine 
and Surgerj^, Veterans Administration who assumes no responsibilit 3 '' for the opinions 
e.xpressed or the conclusions drawn bj"^ the authors. 

Received for publication, June 20, 1949. 
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^<76 Qud sex incidence. Leiomyosarcoma most commonlj’’ occurs between the 
fourth and fifth decades and, according to most authors, in equal proportion in 
males and females,®’ Askej’'^ and Pack and McNeeP® found a predominance 
in males. 

Pathologic features. Grossly the tumors are mbbery and expansible compared 
to carcinoma which is hard and infiltrative. Leiomj''osarcomas rarelj’’ affect the 
orifices of the stomach to produce obstruction. They are usuall}' sessile although 
pedunculation and cystic degeneration do occur. There is equal involvement of 


TABLE 1 

Incidence of Leiomyosarcoma in Several. Series of Gastric Sarcoma 


AUTHOR 

YEAR REPORTED 

! 

CASES OF 1 

'gastric SARCOSIAl 

REPORTED 

INCIDENCE OF 
tEIOlIYOSAR- 
COilA 

i 

D’Aunoj' and Zoeller® 

1 

1930 

135 

J^er Cent 

5,9 

Balfour and McCann® 

1930 

54 

16.5 

Pack and McNeer'“ 

1935 

9 

44.0 

Cameron and Breslich^ 

1941 

104 

37.0 

Schroeder and Schattenberg'® 

1943 

10 

40.0 

Conley and Ohvin 

1949 

16 

31.0 


TABLE 2 

Classification of Sarcoma of Stojiach 


A. According to Pack and McNeer 

1. Spindle cell sarcoma 

a. Neurosarcoma 

b. Mjmsarcoma 

2. Lymphosarcoma 

a. Primary in stomach 

b. Generalized 

3. Miscellaneous round cell or alveolar sarcoma 
Metastatic sarcoma 

B. According to Ewing 

1. Spindle cell myosarcoma 

2. L 3 ’mphomatous tumors 

3. Miscellaneous sarcoma of stomach 


both curvatures, the lesion appearing most frequently in the region of the pylo- 
rus and to a lesser extent, in the cardia." Microscopicall}^ variations occur with 
the degree of differentiation. The cells maj'^ appear large and round, or spindle 
shaped, and are typicallj’’ arranged in intertwining bundles. In the less malig- 
nant tumors the cells may be readilj'’ identified as of muscular origin, uheieas 
in the more malignant growths they may easily be confused with I'ound cell 
sarcomas or cells of epithelial origin. Metastasis is most frequent to the livei, 
with the formation of cj'stic tumors which may be multiple. Of the 39 cases 
reported by Cameron,'' the incidence of metastasis was 20.5 per cent, only one 
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case metastasizing be 3 mnd the abdominal cavit 3 c According to Chathn,® in the 
unoperated patients in his series of 69 cases, 50 per cent died of causes attribut- 
able to the neoplasms, with metastasis present in onl 3 " 12 per cent. Schindler el 
al.'^ reported metastasis in 15 per cent of their collected series. The common 
causes of death were hemorrhage, inanition, and suppuration of the mass. 

Prognosis. The prognosis for gastric leiom 3 "Osarcoma is better than for gas- 
tric carcinoma.^- According to Foot,® metastasis is slow and late, and cases of 
leiom 3 ’'osarcoma run an average course of three 3 mars. Unlike carcinoma, the 
lesion does not involve neural sheaths and, therefore, produces little pain. In 
a series of 104 cases of gastric sarcoma reported b 3 ^ Cameron,'* there were 6 
five- 3 ^ear suiwivals, one survival among 41 spindle cell sarcomas, and 5 among 
47 l 3 nnphosarcomas. 

Symptomatology and clinical findings. The S 3 '^mptoms produced b 3 '' this lesion 
vary with the location of the tumor. The most constant S 3 ''mptoms are pain 
simulating a peptic ulcer and responding to treatment for ulcer; hemorrhage 
resulting in hematemesis and melena; and a palpable abdominal mass. Nausea 
and vomiting, indigestion, and Aveight loss are not common until late in the 
disease. There is no correlation between gastric anacidit 3 ’' or hyperacidit 3 ’' and 
leiom3''osarcoma. X-ra3'' CAudence of a filling defect shoAving a mucosal niche, 
demonstrated in the first case of this series, is t 3 ''pical. There seems to be some 
correlation betAveen the frequency of gastric hemorrhage and the presence of a 
mucosal niche. 

Treatment. The treatment for gastric leiom 3 ’'osarcoma is surgical excision, 
since the lesion is radioresistant, in contrast to l3Tnphosarcoma for AA'hich radia- 
tion is the treatment of choice. 

REPORTS OF CASES 

Case 1 

A 62 3 ^ear old Avoodworker was admitted to the hospital Jul.A’’ 26, 194S. About six Aveeks 
previousl}", his felloAA' AA’orkeis commented on his veiy pale apijearance; at that time he 
felt AA-ell and AA-as eating AA'ell. Three AA’eeks later, AA’hile at AA'ork, he had a sudden attack 
of AA-eakness, fainting and SAA'eating. He took a cathartic folloAA’ing which he passed black 
stools. Subsequentb'^ his stools AA'ere almost constantb'^ black. He complained of slight 
tenderness in the left loAA'er quadrant of about three AA'eeks’ duration and an occasional 
feeling of abdominal discomfort AA’hich he attributed to “pressure against the heart from 
gas”. There was no histoiy of nausea, vomiting or food dA'scrasia. The patient took no 
medication other than laxatives for constipation; he stated he had had constipation for 
3 mars. His father died at 72 of “drops}’’” and his mother, at 50 of carcinoma of the stomach. 
He had had no previous serious illnesses or operations, did not use tobacco, and drank 
only in moderation. 

On e.xamination he AA’as well developed and aa’cII nourished, but pale. Blood pressure AA’as 
128/SO on admission. The abdomen was soft with slight tenderness in the left loAA’er quad- 
rant, the spleen and liver AA’ere not palpable, and there AA'ere no palpable abdominal masses. 

Fig. 1. Case 1. Roentgenogram of stomach demonstrating rounded filling defect and 
central barium fleck; appearance characteristic of leiomyosarcoma. 

Fig. 2. Case 1. Leiomyosarcoma of stomach AA’ith central ulcer. 

Fig. 3. Case 1. Photomicrograph of leiomyosarcoma of the stomach. X 90. 

Fig. 4. Case 1. Same lesion. X 550. 
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The patient’s er 3 "throc 3 Te count was 1,470,000, the hemoglobin reading was less than 7 
grams, the leukoc 3 ’te count was S600 and the total protein value was 5.5 grams. A gastric 
anal 3 'sis at the time of gastroscop 3 ' revealed no free h 3 ^drochloric acid. Six transfusions, 
each of 500 cc. of whole blood, were given following admission and the patient was placed 
on an ulcer regimen with antacids. His stools became normal in color for two weeks, after 
which there was a two-da 3 ’ episode of black stools, followed again b 3 ^ passage of stools of 
normal appearance. 

A gastrointestinal roentgen study Augusts, 1948 revealed a rounded filling-defect (Fig. 1) 
measuring approximatel 3 " 3.5 x 3.5 cm., l 3 'ing in the antral region. Within the center 
of the defect near its superior lateral border, there was a large fleck of barium. The gastric 
contour on either side of the defect was normal in appearance and no pedicle was seen. 
Deformit 3 ’^ and irregularit 3 " of the duodenal bulb were seen but no definlte,.ulcer niche. A 
50 per cent gastric residue was present after one hour, and 20 per cent after six hours. Diag- 
nosis; Polypoid neoplasm of stomach with ulceration; suggestion of an ulcer of the duo- 
denum; possible leiom 3 '’oma or leiom 3 msarcoma. 

Gastroscopic examination August 17, 1948 b 3 ’' Dr. M. A. Spellberg revealed a smooth, 
spherical mass about 4x3 cm., projecting into the lumen of the stomach and coming into 
view in the antrum during inspiration. The dome of the mass revealed an oval ulceration 
about 1 cm. in diameter surrounded b 3 ' a red areola. The base of the ulcer was covered by 
a dirty greenish brown exudate. The gastric mucosa was slightl 3 ’’ hyperemic but otherwise 
normal. Impression: Benign leiom 3 mma of the gastric antrum. 

Abdominal exploration was carried out on August 25, 1948. At this time a rounded, cir- 
cumscribed mass about 2.5 cm. in diameter was found on the anterior surface of the greater 
curvature of the stomach about 3 cm. pro.ximal to the pyloric ring. No local or distant metas- 
tases were evident. Sleeve resection of the stomach including the mass was carried out. 
The specimen consisted of a segment of stomach 10 x 5 cm. in its greatest diameters, with 
a circumscribed friable mass in the center, well demarcated from the mucosa and involving 
the muscularis. The mass (Fig. 2) measured 2.6 cm. in diameter and showed an area of 
superficial central ulceration about 1 cm. in diameter. Histologic examination (Figs. 3 
and 4) revealed a cellular tumor having spindle to pol 3 hedral-shaped cells which in some 
areas were arranged in interlacing bundles. The nuclei were h 3 'perchromatic, of different 
sizes, and had occasional mitotic figures. Minute patchy areas of m 3 "xomatous change were 
seen. Microscopic diagnosis: Leiom 3 'osarcoma. 

The postoperative course was relativel 3 '’ uneventful except for serum hepatitis which 
developed September 20, 1948, and gradually subsided prior to the patient’s discharge. 
Gastrointestinal roentgen studies postoperativel 3 ’^ showed 25 per cent retention in the six- 
hour films, and the patient complained of slight epigastric distress immediatel 3 '^ following 
a large meal. This subsided, however, and five months following surger 3 ’' the patient was at 
work and as 3 ^mptomatic. , 

/ Case 2 

A 44 3 "ear old machinist was admitted to the hospital July 2, 1940. In December 1939 he 
first noted a slight cough which he did not consider to be serious. In March 1940 he de- 
veloped pleuris 3 ’' following a chest cold and lost 42 pounds in weight. His father died at 44 
of pneumonia and his mother, at 63 of a stroke. On ph 3 ’^sical e.xamination he appeared 
acutel 3 ^ ill and weighed 140 pounds. There was marked tenderness on the left side of the 
chest from the second to the fifth ribs, about two inches lateral to the sternum. Breath 
sounds and vocal and tactile fremitus were reduced over this area. The left axillary l 3 ’'mph 
nodes were enlarged and tender. The abdomen was essentially normal. 

At the time of admission the blood count, urinal 3 '^sis, and serologic test for s 3 ’philis were 
not abnormal. A smear of the sputum was negative for tubercle bacilli. Roentgen studies 
of the chest revealed a shadow of increased densit 3 '’ involving the middle and outer zones of 
the left lung extending from the level of the third to the fifth ribs anteriorl 3 ^ A heav 3 ’’ 
shadow of increased densit 3 " was also noted at the left base, posterior to the heart. The 
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roentgenogram was characteristic of cither encapsulated fluid or of a pleural tumor A 
gastrointestinal roentpn series July 26, 1940 revealed a deformity of the pars media of the 
stomach which nas diagnosed as carcinoma. Another roentgenogram August 2 1940 re- 
vealed evidence of a defect 5 cm. in diameter on the posterior gastric wall near the lessor 
curvature approximately 10 cm. from the fundus. This resembled a penetrating ulcer. 
Because of the size and deformity, a diagnosis of new growth was made. Material aspirated 
from the left pleural cavity was diagnosed on biopsj' as undifferentiated malignant tumor, 
probably carcinoma, primary site undetermined. The patient e.xpired September 20, ]94o! 

Autopsy revealed a raised whitish yellow tumor 5 cm. in diameter on the posterior wall 
of the fundus of the stomach with slight central ulceration. A similar gra^'ish white firm 
tumor infiltrated the thoracic wall of the left chest. Metastascs were found in the lungs, 
pericardium, heart, mesenteric Ijmiph nodes, gallbladder, liver, peritoneum, vertebrae and 
ribs. Microscopic examination revealed irregular bands of elongated cells resembling smooth 
muscle fibers. The nuclei were elongated with rounded ends and contained hyperchromatic 
closely-placed chromatin. Mitotic figures were numerous. Diagnosis: Leiomyosarcoma, 
grade 3, of stomach. 


Case 3 

A 51 year old Negro ice man was admitted to the hospital March 29, 1940, complaining 
of retrosternal pain of one week’s duration, fullne.ssin thechest, difficult swallowing of three 
weeks’ duration, loss of twenty pounds in weight in the past month, and difficulty in sleep- 
ing on his left side. He gave a history of drinking one pint of whiskey dailj' and of having 
had a penile lesion in 1922, His father died of malaria, his mother of old age, and one brother 
died of syphilis. He knew of no other familial diseases. 

On physical e.xamination he was fairlj^ well developed and poorly nourished. His pulse 
rate was 120 per minute and his blood pressure 106/70. There was mild engorgement of the 
neck veins with no pulsation evident. The cardiac examination was negative. There wore 
moist rales in the bases of both lungs. The liver was enlarged two fingersbreadth below the 
costal margin and was tender on palpation. No ascites was evident. The abdomen was 
flat and soft and there was no rigidity. 

Laboratory e.vaminations disclosed an erythrocyte count of 4,290,000, a leukocyte count 
of 9000 and a hemoglobin value of 80 per cent. The Wassermann test was positive and the 
Kahn test, 3 plus. Roentgenograms of the chest showed no enlargement of the heart but 
prominence of the aorta. An electrocardiogram was interpreted as showing evidence of 
“myocardial disease”. 

An admitting diagnosis of syphilitic aortitis with aneurysm was made and the patient 
expired May 11, 1940 following a massive hemorrhage into the esophagus. A ruptured aortic 
aneuiysm was found at autopsy. Five centimeters below tlie cardia on the greater curva- 
ture of the stomach there was an ulcerated tumor 12 x 8 cm., of “cauliflower apjjearance”. 
It involved all layers of the stomach. There were metastatic nodules 1 to S cm. in diameter, 
present in the liver. Microscopic examination of the gastric lesion disclosed normal mucosa. 
The submucosa contained a mass made up of numerous irregular elongated cells with hyper- 
chromatic nuclei rounded at the ends. The interlacing character of the cellular bundles 
suggested the structure of smooth muscle, and mitotic figures were fairly numerous. Diag- 
nosis; Leiomyosarcoma of stomach. 


Case 4 

A 69 jmar old white male chef was admitted to the hospital November 7, 1935 com- 
plaining of general weakness and drawing pain in the right upper quadrant of the abdomen. 
Seventeen da 5 ’S prior to admission he stated that he suddenly began to perspire jirofusely, 
became nauseated and was seized with severe epigastric pain which radiated to the back. 
He was told he was very pale. The pain then seemed to localize in the right side of the 
abdomen. There was no history of previous illness and the family history was negative for 
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neoplasm. The patient admitted a loss of twent}' pounds in weight in the last two months. 
He had no knowledge of the presence of a mass in the abdomen, blood in the stools or urine, 
or jaundice. 

Ph 3 'sieal e.xamination revealed a well nourished man with a large mass in the abdomen 
which was considered to be the liver. It extended from the costal margin on the right to the 
rim of the pelvis, and 6 cm. below the left costal margin. There were some irregular nodules 
palpable on the surface of this mass. A reducible umbilical hernia was also present. Blood 
count, urinal 3 'sis, and serologic tests for S 3 'philis Avere not abnormal. Roentgenograms of 
the heart and lungs were normal. Roentgenograph 3 ' of the colon revealed doAvnward dis- 
placement of the hepatic flexure and of the transverse colon, apparentl 3 ' b 3 ' the liver. ' 

On November 21, 1935 an abdominal exploration was made and the umbilical hernia was 
repaired. A veiy large liver, slightl 3 ^ darker in color than normal, was noted. On its anterior 
and posterior surfaces were several firm nodules, the largest measuring 3 cm., in diameter. 
These nodules were covered by liver tissue but Avere distinctl 3 ' elcAmted and firm, and af- 
forded the impression of metastatic carcinoma. There Avas a small papillaiy mass about 3 
mm. in diameter in the serosa of the anterior wall of the stomach. This did not have the 
appearance of a malignant neoplasm but it AA'as removed and sent to the laboratory for 
examination. There AA’as no other evidence of neoplasm in the abdomen. The patient expired 
on the third da 3 ’. 

Pathologic report: “Microsection of the tissue removed from the AA’all of the stomach 
revealed bundles of smooth muscle tissue cells arranged in strands and AA’horls. An occasional 
mitotic figure Avas seen. Diagnosis; Leiom3'Osarcoma of stomach AA’all Avith metastasis to 
liver.” 

Case 6 

A 35 3 'ear old garage mechanic AA’as admitted to the hospital Januar 3 ' 10, 1932, complain- 
ing principal!}’ of epigastric pain Avhicli radiated to the back, vomiting, poor appetite, 
constipation, and AA’eight loss. He stated that he first began to have stomach trouble eight to 
ten 3 ’ears prior to admission, his principal complaint being formation of gas and constipa- 
tion. At that time he began taking cathartics dail}’. Epigastric pain appeared about three 
3 ’ears prior to admission and AA’as accompanied b}’ nausea and vomiting. The vomiting Avould 
sometimes occur immediatel}’ after meals, particular!}’ if he drank a glass of AA-ater folloAA’ing 
the meal. He also had vomiting Avhenever his AA’ork required him to be in a position that 
caused extra pressure to be exerted on the abdomen. He stated that he had ncA'er vomited 
any blood. In the past tAvo years he had lost 43 pounds of Aveight. 

Physical examination revealed an acutely ill, emaciated Avhite man whose skin had a 
Ava.x}’ appearance. The liver extended beloAv the costal margin. The abdomen AA’as tense 
and the slightest pressure induced pain, the tenderness being most acute in the epigastrium. 
A definite tumor mass could be palpated. The erythrocyte count AA’as 4,750,000 and the 
leukocyte count, 8300. The hemoglobin AA’as 70 per cent and the serologic test for syphilis 
Avas negative. The gastric content AA’as described as having a foul odor, and contained a fcAV 
pus cells, man}’ large bacilli, no free hydrochloric acid, and total gastric acidity of 5 degrees. 
Gastrointestinal roentgen studies revealed the stomach to be fish-hook in shape AA’ith a 
constriction in the central portion, giving it an hour-glass deformity. There AA’as a notch 
resembling an ulcer on the lesser curvature in the constricted area. 

The patient AA’as admitted in a moribund state and expired 13 da}’S aftei’AA’ards folloAA’ing 
a massive hemorrhage from the rectum. 

Autopsy revealed about 300 cc. of fluid in the peritoneal cavity, a large mass in the left 
upper quadrant, but no generalized peritoneal involvement. About one-third of the left 
lobe of the liver AA’as digested and AA’as involved by massive necrosis. The adjacent anterior 
Avail of the stomach AA’as destroyed. The pancreas AA’as surrounded by a tumor mass AA’hich 
extended from the stomach. The entire anterior AA’all of the stomach AA’as completely necrotic 
and involved in a tumor mass that measured 30 x 12 cm., AA’as made up of grayish AA’hite tissue, 
AA’as quite firm and rather cartilaginous in consistency, and had a glassy Ivor}’ sheen to the 



LEIOMYOSARCOMA OP STOJLVCH 


973 


cut surface. The reaction was completely walled in b 3 ' the diaphragm, the omentum, and 
the liver. The cavitj' thus formed was filled with blood and necrotic tumor tissue. There 
was no evidence of metastasis noted. The remainder of the intestinal tract was filled with 
partly digested blood, but the site of the hemorrhage could not be determined. However, 
it was thought to be somewhere in the stomach wall. Although the gross diagnosis was 
adenocarcinoma of the stomach with massive necrosis of the anterior wall and extension 
locall 5 ^ to the regional lymph nodes, the histologic diagnosis was sarcoma, spindlc-cell tj'pe, 
probably of muscle origin. 


SUMMARY 

The literature pertaining to leiomyosarcoma of the stomach is briefly re- 
viewed. 

Five instances of this disease are reported. One case was correctly diagnosed 
pre-operatively. 
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BONE FORMATION IN THE HEART* 

ALBERT J. FINESTONE, M.D.,t and CHARLES F. GESCHICKTER, M.D. 

From the Department of Pathology, Georgetown University School of Medicine, 

Washington, D. C. 

Primary massive calcification with ossification of the myocardium is a rare 
occurrence. Recentty, we have had an opportunity to study such a case. In 
addition to the report of this unusual pathologic finding and a review of the 
literature, this communication offers a general consideration of heterotopic 
calcification and ossification. 

Morgagni"® as early as 1762 briefly mentioned a case of calcification of the heart. 
Topham®® in 1906 cited a case of “bone formation in the heart”, but recorded no 
microscopic examination. Oppenheimer®* in 1912 reported the presence of “calcific 
and osteogenic change in the left auidcle”. He stated that the onty previous case 
of bone in the heart was by Poscharissky®'* in 1905. In 1924, Scholz,®^ in the first 
comprehensive article on the subject of calcification of the heart reviewed the 
literature and considered many of the etiologic theories. He also emphasized the 
roentgenologic aspects and added a case of his own which was the first in which the 
premortem roentgen diagnosis was confirmed by autops}’’. In the same year 2 
cases of extensive deposits of calcium in the myocardium were cited by Cutler 
and Sosman.® Davidson® in 1928 mentioned a case of coronary infarction followed 
b}'’ small calcific granules at the site of the infarct. In 1932 Diamond^® reported 
calcification of the myocardium in a premature infant; its occurrence in such a 
young subject was considered by the author to be significant in the pathogenesis 
of the calcification. 

Bishop and Roesler® in 1934 combined 3 additional case reports with an ex- 
cellent consideration of the roentgenologic diagnosis of intracardiac calcification. 
In the same year Moore®® and Hirschboeck*® each reported a case of myocardial 
calcification. In 1935 Niehaus®® cited an unusual case of obstruction of a coronary 
arteiy due to pressure from a small calcified nodule in the myocardium. Yater 
and CornelP® collected the established cases of complete heart block reported 
in the literature and stated that in 9 of the 47 collected cases, including one of 
their own, the auriculo- ventricular dissociation was due to calcareous or fibro- 
calcareous lesions of the bundle of His. The case of Cohen and Levene® is the 
first in recent years in which bone formation has been reported in m 5 '-ocardial 
calcification. Parkinson, Bedford and Thompson®® in 1938 assembled 16 cases of 
cardiac aneuiysm and found 3 which showed calcification in the wall of the 
aneuiysm. In 1940 Brown and Evans'* in their case report called attention to the 
differences between primary massive calcification and other calcifications in the 
heart. Borman® and most recentty Edelstein” have each reported a case of m}^- 
cardial calcification with ossification. 

* Received for publication, June 20, 1949. 

t Present address, Temple University Hospital, Philadelphia, Pa. 
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REPORT OF CASE 

Clinical Data 

J. S., a 63 year old Negro man, was admitted to Georgetown University Hospital on 
October 14, 1948 with the chief complaints of fever and pain in the left leg. The patient was 
working and apparently well until 10 days prior to admission when he noted a vague pain 
in his left thigh, fever and generalized weakness. He had recently lost weight and had 
anorexia. The past medical history was not informative. Physical examination revealed 
marked dehydration and emaciation. The rectal temperature was 103.4, the pulse rate 100 
per minute, respiratory rate 32 per minute and blood pressure 126/6S. The ai)ical impulse 
was diffuse in the fifth left intercostal space 9 cm. from the midsternal line. The heart 
sounds were distant, frequent extrasj'stoles were heard, but no murmurs. The chest was 
emphysematous and on auscultation of the lungs bilateral basal inspiratory crackling rales 
were heard. The left foot and calf were warm, slightly edematous and tender. The remain- 
der of the physical e.xamination was negative. The admitting diagnoses were left thrombo- 
phlebitis, arteriosclerosis, tuberculosis, malnutrition, and possible beriberi. 

During the patient’s hospitalization three urinalj'ses showed albumin and the highest 
specific gravitj' was 1.016. No significant anemia was present and the white count, was 4200 
with a differential of 27 per cent lymphocytes, 61 per cent mature polymorphonuclear 
leukocytes, 9 per cent 3 mung pol 3 'morphonuclear leukocytes and 3 per cent monoci'tes. 
The sedimentation rate on the day after admission was 10 mm. in one hour. The blood 
serology was negative and the nonprotein nitrogen was 56 mg. per 100 ml. blood. .Agglutina- 
tion tests with typhoid and paratyphoid organisms were negative as were two blood cul- 
tures. A venous pressure determination was normal. An electrocardiogram on'thc day after 
admission was interpreted as showing numerous auricular extras 3 ’stoles, infrequent ven- 
tricular extras 3 'Stotes, several combination beats, m 3 ’Ocardial changes and intraventricular 
block. A chest x-ray film two da 3 'S after admission showed diffuse mottling throughout 
both lung fields; there was no evidence of cavitation and the diaphragm was shari)ly out- 
lined with no evidence of fluid; the heart was accentuated to the left and the aorta showed 
marked sclerosis. The conclusions were miliar 3 ’’ congestion from heart failure with super- 
imposed pneumonitis. Miliary tuberculosis could not be ruled out. On the fifth dav of hos- 
pitalization, a definite bacteriologic diagnosis of tuberculosis was made. The patient 
demonstrated a septic type of fever the temperature varying between 101 and 104 degrees 
during his hospital course. Penicillin and Dicumarol were given for several da 3 's but were 
discontinued when a definite diagnosis of pulmonar 3 ' tuberculosis was made and the loft 
thrombofihlebitis had subsided. Despite general supportive measures the patient became 
progressively weaker, and e-xpired on the sixth da 3 ' after admission. 

Necropsy Findings 

Gross description. Autops 3 ’' was performed five hours after death. Examination 
of the cranial cavity was restricted. Bilateral pleural adhesions wei'C present and 
both lungs were studded with patchjr areas of caseation. The pulmonaiw arterj'’ 
Avas opened in situ and sliOAA^ed no thrombus. The heart tveighed 400 grams. 1 he 
pericardium tvas not I'emarkable and the pericardial sac contained about 20 ml. 
of stratA'-colored fluid. The epicardial surface, right atrium and tricuspid valve 
appeared normal. In the lateral Avail of the right ventricle a hard, calcific mass, 
7 -x 2 cm., Avas found extending from just beloAV the tricuspid valve to Avithin 2 cm. 
of the apex (Fig. 1). The medial aspect of this mass Avas incompletely cOA'ered by 
mj’'ocarclium and endocardium. At the superior aspect of this othei'AA'ise roughlj' 
cj^lindrical mass Avas a projection, 1 x 0.5 cm., into the A'cntricular caA'itA’ just 
beloAV. but not involving, the tricuspid valve. The Avail of the right ventricle 
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measured O.G cm. in thickness but in the region of the mass it was 2.6 cm. thiclc. 
Cut section through this calcified area revealed normal-appearing myocardium 
surrounding the mass. On cross section the mass itself was roughly circular and had 
a definite white hard shell .4 cm. thick surrounding several small spaces which 
were filled with a reddish gelatinous material having the gross appearance of 
marrow. These spaces were separated from each other bj’- dense trabeculae re- 
sembling the shell. The chordae tendineae and papillaiy muscles were not re- 
markable. The left ventricular wall measured 1.5 cm. in thickness. The mitral 
valve was slightly thickened and the aortic arch showed mild atherosclerotic 
changes. Dissection of the major branches of the coronaiy arteries revealed onty 
mild atherosclerotic narrowing. The general configuration of this mass was revealed 
by a postmortem x-ray film of the heart (Fig. 2). The remainder of the autopsy 
examination was not remarkable. 

Microscopic description. The gross impression of pulmonaiy tuberculosis was 
confirmed by microscopic examination. There was also microscopic evidence of 
tuberculosis in the spleen and liver. Examination of the myocardial mass showed 
a rim of relatively normal appearing cardiac muscle surrounding a definite layer 
of dense hyaline connective tissue which was undergoing calcification. The 
central area of the mass was composed of a meshwork of collagenous connective 
tissue and bone spicules (Fig. 3). Between this stroma were lakes of red cells 
and primitive myeloid cells. Other sections through the myocardium showed only 
occasional areas of interstitial fibrosis and plasma cell infiltration. 

DISCUSSION 

Pathologic calcification maj'" be divided into two types, metastatic and dys- 
trophic. In metastatic calcification calcium salts are deposited in tissues pre- 
viously normal; it is usually associated with hypercalcemia. Hyperparathyroid- 
ism, either primary or secondary, destructive lesions of bone and hypervitaminosis 
D are etiologic factors in metastatic calcification.^® These deposits occur chiefly 
in the kidneys, gastric mucosa and lungs. There is no evidence ‘that the present 
case falls into this category. On the other hand, dystrophic calcification involves 
tissue changes, the term being applied to calcific deposits in dead or dying tissues. 
The mechanism by which the calcification occui’s is still disputed. Several im- 
portant observations have been made, however, and certain conclusions on 
this subject are justified. 

In addition to inorganic phosphate, blood contains one or more phosphoric 
esters which have apparently not yet been completely identified. These organic 
esters are not ionizable and, therefore, do not increase the concentration of phos- 
phoric ions. However, under the influence of the enzyme, phosphatase, hydrolysis 
of the ester occurs, with the release of phosphoric ions. These are then able to 
combine with calcium ions to form calcium phosphate. It was suggested by Robi- 
son®® that the deposition of calcific material in the body might depend on some 
chemical reaction of this type. It is undoubtedly a more complex physico- 
chemical mechanism since calcium is not separately precipitated in the form of 
calcium carbonate, calcium phosphate and other salts, but a complex calcium 
phosphate-calcium carbonate molecule is formed. Wells®® found in examining 
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tlicf-e calcific deposits tliat the proportion of calcium phosphate and carbonate 
was quite constant and exactly the same as in normal bone. 

j\Iartland-= found that when the pH fell h3’'drol3''sis of the phosphoric ester Avith 
the lil)ci-ation of phosphoric ions occurred. With a shift to the alkaline side, 
S 3 'nthcsis of the phosphoric ester occurred, with a consequent reduction of free 
phosphoric ions. At the pH of blood ( 7.3 to 7 . 35 ) an equilibrium between s3mthesis 
and In'drohvsis is established. Therefore, in order for calcification to occur, it is 
necessaiA' to have phosphatase, an acid pH and a source of calcium. A local shift 
in j^H can occur for man3' reasons. A mass of inert material which is not Avell 
vascularized can easih' accumulate acid metabolites or, as stated b3'' Jones and 
Roberts, in ain^ mesencln’matous tissue of low metabolism a decreased blood 
.supph’ will lead to pathologic calcification. If phosphatase is present in the region 
of an acid pH, there Avill be h3"drol3’^sis of phosphoric esters with liberation of phos- 
phoric ions which arc then able to combine Avith calcium. Rous^“ has effectiA’'el 3 '' 
summarized recent thought on this subject. The phosphatase actiAdt3'’ of tissues 
which become the site of pathologic calcification has not 3’^et been estimated except 
in the case of the kidne3". HoAVCA^er, in cases of heterotopic ossification of the 
abdominal Avail, e.\'perimentall 3 Anduced in dogs b 3 ’' transplanting bladder epithe- 
lium, Huggins''’ has shown that the ossif3'ing tissue possesses a A^eiy high phos- 
phata.se activity. 

As far as heterotopic bone formation is concerned, it can be stated that the 
osteoblast can no longer be regarded as a cell endoAved Avith the specific poAver of 
laying down bone. An3" of the connective tissues, after a preliminar3’- de-differ- 
entiation to the state of primith'-e mesencltyme, ma3’’ be built up again in the 
form of one of the other connecth’^e tissues. Leriche and Policard-^ and also 
Greig'-* state that the onl3’' factor necessaiy to determine bone formation in a mass 
of primitive mesench3"me is an excess of calcium and an adequate blood sup2Dl3^ 
This theor3' not onl3^ accounts for the dcA^clopment of skeletal bone but also 
heterotopic bone. D3'strophic calcific deposits ma3’' produce sufficient local irri- 
tation to cause increased A"ascularit3^ As stated aboA'^e, this increased blood suppb’’ 
then converts the calcific mass into bone. 

Heterotopic bone has been reported in almost eA^eiy tissue of the human 
bod3’’’ "■ and also experimental heterotopic bone has 

been produced. IMaiy’^ and perhaps all of the cases of heterotopic calcification 
and ossification can be explained b3" this theory. For example, calcification some- 
times occurs in the Achilles tendon after surgeiy at this site. It ma3’' be postulated 
that the reduced blood suppl3'- due to fibrosis produces the shift tOAvards the acid 
pH Avhich sets into operation the factors described above. The resultant calcific 
deposit ma3" cause sufficient irritation to produce an increase in Amscularit3'- and 
bone formation ma3" result. Also, the occasional discoA’-eiy of bone in laparot- 
om3" scars ma3' be explained on a similar basis. For these changes to occur, the 
various factors inA'oh^ed, phosphatase, phosphoric esters, calcium ions, pH and 
blood supjd3' must be present in optimum quantities. These quantities haA’-e not 
3 ’’et been determined exactl 3 ' and, therefore, it is impossible to predict AAdien 
d 3 ’strophic calcification or ossification Avill occur in a gh’^en site. 
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Calcification and even ossification in the heart is not unusual. However, it is 
rather rare for these changes to occur in the myocardium. The pericardium and 
the valves are the most frequent sites in the heart for these changes. We are of 
the belief that a similar mechanism is involved in all of these cases, regardless of 
site. For example, let us consider calcific disease of the aortic valve. Karsner 
and Koletsky'® have concluded that with only rare e.xceptions, calcific disease of 
the aortic valve is the result of rheumatic cardiac disease. Further, the rheumatic 
valve din-ing healing shows the production of masses of fibrous tissue which sub- 
sequently undergo pronounced contraction and hyalinization.’* Thus, if the other 
criteria in addition to the diminished blood supply are met, actual calcification 
may occur. A similar mechanism probably accounts for pericardial calcification. 

Many of the reports of myocardial calcification and ossification hai’^e attempted 
an etiologic classification on the basis of vascular, inflammatoiy and toxic factors. 
However, ^ve beliei^e that a diminished blood supplj^ for an}' reason, plus the 
other necessary requisites, will produce calcification. If an increased vascularity 
occurs later, ossification may result. It is onlj’- possible to speculate on the original 
cause of fibrosis in this case, but the commonest etiologic factor would be previous 
myocardial infarction. The finding of primitive marrow cells in this case can be 
explained on the basis of metaplasia, since there is a common precursor of all of 
these mesenchymal cells. 


SUMMARY 

1. A case of massive calcification of the myocardium with bone formation is 
reported and the literature on the subject is reviewed. 

2. The etiology of d}’'strophic calcification with particular reference to this 
change in the heart is discussed. Also the relationship of later ossification in these 
areas to increased vascularitj^ is considered. 

3. It is our belief that the mechanism in all dj'-strophic calcification and o.ssifi- 
cation, regardless of site is similar. This unusual finding in the myocardium is 
reported in order to emphasize the similarity of the process inr'olved in all calcific 
changes in the heart, including the more common sites in the pericardium and 
aortic valve. 
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RETICULO-EPITHELIOID CELL GRANULOMAS IN BONE MARROW 

IN HERPES ZOSTER 

Report op Case* 

EMIL MARO SCHLEICHERt 

From the Department of Internal Medicine, Minneapolis General Hospital, 
Minneapolis, Minnesota 

Herpes zoster is belieA^ed to be caused b3^ a virus and little is known about 
the ability of this neurotropic agent to attack other s3"stems or organs. 

It is the purpose of this communication to demonstrate granulomatous lesions 
in the aspirated sternal bone marrow of a patient Avith herpes zoster. 

REPORT OP CASE 

A 56 year old Avoman suffered general malaise, pain, and fever ranging from 100 to 104 F., 
for three daj-s. Roentgenograms of the chest were negative and routine agglutination tests 
and blood cultures Avere negative. The Mantou.v test in a dilution 1:1000 AA-as positive. The 
hemoglobin level was 16 grams ; ery throey te count 5.2 millions ; leukocyte count 4300 ; neutro- 
phils 57 per cent, Ij-mphocytes 35 per cent, eosinophils 4 per cent, monocytes 4 per cent, 
thrombocj'te count 58,000. 

Because of the thrombocytopenia and appearance of petechiae on the loAA'er extremities, 
sternal bone marrow Avas aspirated at the level of the second intercostal space. From this 
specimen Avhich Avas taken four daj's after the onset of sj'mptoms, 65 marroAV particles 
AA'ere isolated. ■* These particles Avere prepared for histologic studj' andAvereseriallyseotioned.’ 
TAA'enty-three of them showed granulomatous structures of the type shoAvn in Figure 1. 
A second sample AA'as obtained at the level of the third intercostal space 10 daj's after the 
appearance of tj’pical subcutaneous vesicular lesions (tAvo days after the first bone marroAv 
aspiration). Many of the vesicular lesions AA-ere already in the process of healing but a feAV 
petechiae AA’ere still jAresent. The thrombocA’te count was normal. From this marrow sample 
which was obtained on the sixteenth da}’ of illness, 86 particles Avere isolated. Four particles 
shoAved granulomas of the type shoAvn in Figure 2. It Avas noteAvorthj- that more than one 
granuloma (maximum 4 lesions) AA’ere seen in the infected particles of the first marrow sample, 
whereas onb’- one granuloma AA’as pi’esent in the infected particles of the second specimen. 

The reticulo-epithelioid cell granulomas differed from the epithelioid granu- 
lomas of miliar3^ tuberculosis,^ Boeck’s sarcoid, ‘ brucellosis' ■ ® and infectious 
mononucleosis.® The central part of the herpes zoster granulomas (Avithout giant 
cells) Avas formed by more or less hypertrophic reticulum cells and transitional 
stages betAA’een them and the epithelioid cells. Scattered throughout Avere single 
and small groups of plasma cells in A'-arious stages of maturation. The plasma 
cells could be traced to the reticulum by the presence of reticular plasma cells 
and small S3mcytia of reticulum-proliferating plasma cells. The reticular deriva- 
tion of the plasma cells Avas substantiated in meticulously prepared imprint 
preparations Avhich AA’ere stained Avith Wright’s blood stain." A feAV eosinophils, 

* Received for publication, April 2, 1949, 
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neutrophils and small lymphoc3'tes were pi’esent in the central part of the greater 
number of the granulomas. A more or less loose cuff of eosinophils surrounded 
the aforementioned structure. The I’im diffused in the h5’’perplastic m5''eloid 
tissue. Thus the boundaries of the reticulo-epithelioid cell granulomas were in no 
instance .sharply defined. No inclusion bodies or necrosis were seen. 

The granulomas seen in the second marrow sample showed from one to three 
giant cells of different size. The latter had from one to manj’’ light-stained nuclei 
which were either round, elliptical, horseshoe shaped or almost rectangular. 
The nucleoli were blue and sharplj' defined. In a few giant cells the nuclei were 
arranged in a semicircle enclosing a pink-staining granular cj^oplasm and a few 
various-sized clear vaculoles. Some epithelioid cells, eosinophils, neutrophilic 
pol3'morphonuclears and small mature plasma cells were scattered between the 
giant cells. A more or less narrow rim of small lymphoc3des gave the structures a 
somewhat nodular appearance. In the peripheiy of this cuff of tymphocytes 
were a few eosinophils and small plasma cells. No inclusion bodies or necrosis 
were seen. 

In both marrow samples there was no evidence of a decrease of the megakaryo- 
c3dogenesis although it was believed that the proliferation of thrombocytes in 
the first specimen was below normal. Imprint preparations, stained with Wright's 
blood stain, served as the means for the evaluation of the thromboc3’'togenesis. 

niscussiON 

The transitoiy granulomatosis in the sternal marrow may be causally related 
to the disease, herpes zoster, for reasons discussed below. The first bone marrow 
sample was taken because of the thrombocytopenia and appearance of petechiae. 
The large number of granulomas seen in the first marrow sample suggests that 
the virus was diffusely disseminated whereas the few granulomas present in the 
second and larger specimen are interpreted as due to an actual decrease of virus 
activit3' rather than the aspiration of sparse^ infected marrow tissue. This 
assumption is based on data gathered from multiple marrow samples obtained 
from patients who had diffuse disseminated disease of the bone marrow such 
as miliaiy tuberculosis, sarcoidosis and Imicellosis. It could be shovm that each 
sample 3delded a comparable number of lesions, that is, when the quantity of 
marrow tis.sue obtained is the same and the loss of particles during the processing 
for histologic study is held at the minimum. It is obvious that the number of 
serial sections made is an important factor in the compilation of quantitative 
data. 

A comparative study of bone marrow granulomas, such as those of tuber- 
culosis, sarcoidosis, bnicellosis and infectious mononucleosis, revealed that the 
histopatholog3" of the granulomas in our patient with herpes zoster may be 
sufficiently distinctive to separate them from the aforementioned structures. 
The conspicuous proliferation of plasma cells is unique particularly during the 
early development of the granuloma. It is admitted, however, that differential 
diagnostic difficulties are posed when the proliferation of plasma cells is minimal 
and giant cells dominate the pattern. Because of refusal of the patient to pennit 
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Fig. 1. Section from first sternal bone marrow specimen showing re- 
ticulo-epithelioid cell granuloma. Note development of plasma cells in 
situ. X 850. 

Fig. 2. Section from second bone marrow specimen showing domi- 
nance of giant cells in granuloma. The loose peripheral rim is made up 
of small lymphocytes, mature plasma cells, eosinophils and myeloid 
cells in various stages of maturation. X 850. 


more bone marrotv aspirations, the time of the complete disappearance of the 
granulomas in the bone marrow could not be ascertained. 

While the imprint preparations of several large marrow particles suggested 
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the presence of some kind of granuloma in the first marrow sample, no epithe- 
lioid or giant colls were observed in the imprints of marrow particles from the 
second sample. The discrepanc}" ma}' be explained on the difference in the num- 
ber of granulomatous lesions in the bone marrow at the time of sampling. Thus, 
histologic preparations of as man}’’ marrow particles as can be made available 
is essential, regardless of whether the pathologic state of the bone marrow can 
be ascertained from an examination of imprints or smears. A series of sections 
were stained for acid-fast bacilli because the patient had a positive Mantoux 
test but no organisms could be demonstrated. 

No granulomatous lesions were seen in serially sectioned marrow tissue ob- 
tained from 5 ]iersons with herpes simplex. 

SUMMARY 

1. A case is reported of herpes zoster with transitoiy thrombocytopenia, 
purpuric manifestations and reticulo-epithelioid cell granulomas in the sternal 
bone marrow. 

2. In the sections of the first specimen of marrow, the granulomas Avere char- 
acterized by a conspicuous proliferation of plasma cells by the reticulum, Avhile 
in the sections of the second specimen of marrow, the granulomas revealed the 
presence of various-sized giant cells. No inclusion bodies Avere seen. 

3. The granulomatous lesions subsided Avith the healing of the cutaneous 
herpetic eniptions. 

4. No granulomatous lesions could be demonstrated in the bone marroAV of 5 
patients Avith herpes simplex. 

Achnotdcdgmcnl . Thanks arc expressed to Dr. G. Fahr, Head of the Department of In- 
ternal Medicine, Minneapolis General Hospital, for permission to publish this report. 
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ASYMPTOMATIC SCHISTOSOMA JAPONICUM INFECTION 
ASSOCIATED WITH RECTAL CARCINOMA 

Report op a Case* 

J. H. HILL, M.D. 

From the Department of Pathology, University of Kansas School of Medicine, 

Kansas City, Kansas 

This paper reports the occurrence of asymptomatic schistosomiasis in a 
veteran of the Pacific Theater in World War II who had a carcinoma of the 
rectum. 

Articles dealing with coexisting cancer and Schistosoma japonicum infection 
are apparently to be found in the older Japanese literature, most of which was 
inaccessible. Kazama^“ in 1921 stated that intestinal cancer seemed more preva- 
lent in regions infested with S. japonicum. In 9 cases of intestinal cancer he found 
old ova in the neoplasm, especially at the margin of the growth. He supposed 
that the mechanical and toxic injury from the ova may have led to irritation 
and malignant change. In 1926’^ he offered experimental evidence that S. japoni- 
cum infection plaj^ed a role in the genesis of intestinal cancer. In 1930 Brumpt’ 
reviewed the Japanese reports of rectal and colonic cancer associated with S. 
japonicum infection and concluded that the available statistics did not allow 
the conclusion that the irritant action of the ova produced cancer of the intestine. 
Ash and Spitz* stated that carcinoma of the large intestine not infrequently 
coexisted with S. japonicum infections, and showed malignant change in a polyp 
in a subject who had dead ova in a “cyst”. Further details Avere not given. 

Articles dealing with the pathology of infections Avith S. hematdbiiim and S. 
mansoni which came from such diverse regions as Egypt, ’’’ ** Brazil,*’’ South 

Central Africa*’ and Puerto Rico** all indicate that the rectum, in spite of its 
frequent inAmlvement, is rarelj'^ complicated by carcinoma. Schistosomiasis, 
except in Egypt, has not been reported to be associated AAuth significant rectal 
papillomatosis. The explanation for this, according to Koppisch,*® lies in the more 
seA^ere infection resulting from the peculiar habits of the Eg 3 ^ptian fellaheen. 
HoAAwer, this seA^ere rectal papillomatosis apparently has no tendenc}'' to undergo 
malignant change.®’ ’’ 

Case reports of coexisting rectal cancer and schistosomiasis are feAV. In 1898 
Kartulis** studied the pathologic anatomy of scliistosomiasis in Egypt and found 
only a single case AA'ith primary rectal cancer. Roman and Burke*® reported 
coexisting carcinoma of the colon and S. mansoni infection in an 18 j^ear old 
Puerto Rican girl. Hutchison,*® in his study of schistosomiasis in Egypt, found 
an instance of carcinoma of the rectum and another AA’ith carcinoma of the 
appendix. Diamantis® mentioned melanosarcoma of the rectum associated AA’ith 
S. hematdbium infection. Koppisch** referred to a single case of cancer among 
147 S. mansoni infections AA’hich AA’ere detected in 1009 consecutiA’e necropsies 

* Received for publication, Julj’ 5, 1949. 
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performed on native Puerto Ricans. This example occurred in a 16 year old boy 
vho had numerous ova in the colon, retroperitoneal tissues, and in an obstructing 
colloid adenocarcinoma of the cecum. 

REPOUT OP CASE 

Clinical notes. A 30 year old wliitc man was admitted to the hospital on September 13, 
191S, complaining of lower abdominal pain and constipation. In recent weeks the stools had 
diminished in caliber. Physical examination and a proctoscopic examination had revealed 
nothing remarkable, but radiologic examination revealed a stenosing lesion of the rectum. 
Itoufine blood and urine examinations were not unusual. A combined abdominoperineal 
resection of the rectum was performed following which the patient returned to his job as 
a mechanic. 

Pathologic findings. GrossI}’’ the specimen consisted of the rectum and anus 
and measured 34 cm. in length. In the middle third an ulcerated growth caused 
stenosis of the lumen and appeared to be invading the perirectal fat. Just above 
the tumor Avas a polj^p measuring 10 x 3 x 2 mm. Two poorly-defined areas of 
induration of the rectal wall were found about 5 mm. above the mucocutaneous 
junction and measured about 8x4 mm. Gross section through these areas 
revealed fibrous thickening of the submucosa. In the perirectal fat were three 
small lymph nodes, not remarkable grossly, together with a small fibrotic nodule 
4 mm. in diameter. 

Microscopicallj’-, the tumor was composed of atj’^pical glands Avidelj’' infiltrating 
the rectal wall and extending into the perirectal fat. Similar tumor tissue Avas 
found in the filirotic nodule in the perirectal fat. The polyp Avas histologically 
benign. Sections of the tAvo indurated areas in the rectal Avail disclosed extensive 
fibrosis of the submucosa associated A\'ith numerous pseudotubercles (Fig. 1). 
These pseudotuliercles had a sheath of epithelioid cells and lymphocytes and 
often contained one or more multinucleated giant cells of the foreign body type. 
The larger lesions had a fibrous capsule AAuth central necrosis and a fcAV polymor- 
phonuclear leukoc.ytes. Within and adjacent to the pseudotubercles Avere nu- 
merous ova man}^ of Avhich appeared Auable Aidiile others AA^ere in Amrious stages of 
disintegration. In some instances the OAm lay free in the tissue spaces AAothout 
exciting any apparent tissue reaction. Dr. E. C. Faust kindlj’- studied the sections 
and Avas able to identify some as the ova of S. japonicum. Pseudotubercles AA'^ere 
found in sections of the lymph nodes in the perirectal fat and a small fymph node 
lying next to the main tumor contained both metastasis of adenocarcinoma and 
the pseudotubercles (Fig. 2). OA’’a A\'ere not found in sections of the main tumor 
or polyp. 

Diagnosis. Adenocarcinoma of the rectum; rectal schistosomiasis (japonicum); 
metastatic carcinoma and schistosomal granulomas in regional fymph node; 
benign rectal pofyp. 

Fig. 1. (upper). Photomicrograph of indurated area in rectum. Note the numerous ova 
of S. japonicum and the pseudotubercles in the .submuco.sa. Hematoxylin and oosin. X 05. 

Fig. 2 (lower). Photomicrograph of lymph node in region of main tuinor. Note metastasis 
of adenocarcinoma and pseudotubercles containing degenerated ova. IlematoxA'lin and 
cosin. X Go. 



















088 


HILL. 


Supplcmcutnrij clinical data. After discovery of the schistosomal lesions it vas found 
that the patient had served during World War II in the Pacific Theater v ith the U. S. Ainiy. 
In Decemher 1942, because of intermittent rectal bleeding which had begun before leaving 
the United States, he was operated upon for hemorrhoids while in New Guinea. While there, 
ho had an attack of dysentery lasting one week and in October 1944 he experienced an attack 
of ureteral colic due to a calculus. In November 1944 he landed on the island of Le,t te, P.I., 
remaining there until the middle of January 1945. While on Leyte he swam in the mouth of 
a fresh-waterstream. One week later, the stream was placarded as containing snails capable 
of tran.«mitting schistosomiasis. Ho did not notice unusual symptoms at this time and 
considered himself in fairly good health, even though he had continued to have intermittent 
rectal ideeding in spite of the operation for hemorrhoids. In August 1945 ho was sent to a 
ho.sijitul l)ecause of infected tonsils. While there a proctoscopic examination was performed 
because of continued intermittent bleeding, but apparently nothing unusual was found. 

I'ollowing his .sej)aration from the service in September 1945 the small rectal bleedings 
occurred at one to three month intervals. Subsequently, these bleeding episodes increased 
to twice a month. He noticed weakness after each episode and once was so weak he had to 
go to bed. Prior to his last hospitalization, however, he had had no recent rectal bleeding. 

DISCUSSION 

One of the two features of this case which attract attention is the lack of 
symptoms of the schistosomal infection. However, in 1916 Martinez'® pointed 
out the absence of si’^mptoms in 44 per cent of group of 220 patients with S. 
manso7i7 infection in Puerto Eico. In discussing the epidemic of schistosomiasis 
among .fVmerican soldiers on the island of Leyte, Winkenwerder-'* mentioned the 
possibility of asjTnptomatic cases. This possibility was supported by the finding 
of Leavilt and Bock'® of 34 cases of S. japonicum infection in a group of 177 ap- 
parently healthy military personnel who were on Leyte in the latter part of 1944. 
During World War II, Bercovitz el al.- found rectal ulceration in 60.7 per cent 
of 155 otherwise healthy Puerto Eican young men in whom routine fecal ex- 
amination had revealed ova of S. mansoni. 

The second interesting feature of this case is the possible connection between 
the rectal cancer and the rectal parasitism. To establish a connection requires 
either an accurate statistical studj’- (which apparently has yet to be made) or 
suitable animal experimentation. The only animal experiment of this tji'pe seems 
to be that of Kazama’® who produced an infection with S. japonicum in guinea 
pigs and after a time reported development of carcinoma with numerous ova 
contained in the tissue. Details of the work are not available and confirmation 
has not been reported. One instance can be mentioned however, in Avhich parasites 
do apparently cause cancer, i.e., the sarcoma of rats resulting from their infection 
with Cijsliccrciis fascioJaris, the larva of the common tapeworm of the cat.^ 

It is not possible to be certain just Avhen this patient began to experience his 
first symptoms of cancer. If the unexplained rectal bleedings were from the 
cancer, then it was present in 1942 and produced no serious complications for 
six years in spite of no treatment. This does not seem likelj^ though it remains a 
possibility. It seems reasonable to believe he contracted schistosomiasis on 
Leyte, since he was adequatedly exposed and in residence during an epidemic. 
If cancer i-esulted from the irritation of the schistosome ova in the rectum, 
then it develojied in less than three and two-thirds years. !Mo famil}’' history of 
cancer or polyposis of the colon could be found. 
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Cases ivith co-existing rectal cancer and schistosomiasis are too few to allow 
conclusions regarding age of the patient. In two other instances in which the age 
of the patient is stated, the ages were 16 and 18 years, a rather surprising finding. 

CONCLUSIONS 

An asymptomatic infection with Schislosoma japonicum was found in a veteran 
of the Pacific Theater in World War II ivho also had carcinoma of the rectum. 

From the literature it appears that rectal carcinoma is a very infrequent com- 
plication of schistosomiasis, although additional cases must be studied to estab- 
lish a causal relationship. Schistosomiasis, when asymptomatic, may be easily 
overlooked. 

Acknowledgments. Dr. J. 0. Ogilvie and Dr. C. C. Wilson kindlj- gave their permission 
to use the clinical data. Dr. E. C. Faust identified the ova in the sections. 
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EDITORIAL 


Howard Thomas Karsner, M.D,, LL.D. 

Professor of Pathology, Western Reserve University, 1914-1949 

Eleven years after graduation from medical school and four years after pub- 
lication of his first scientific paper, Howard T. Karsner became professor of 
pathology at Western Reseiwe University and began the major phase of his fruit- 
ful career as a teacher, investigator and administrator. His productive scholar- 
ship is shown in the list of his publications; two te.xtbooks, one of which has 
gone through seven editions; two monographs; four editions of a year-book of 
pathology; and one hundred and eight papers contributing to the scientific 
literature on many subjects. His interests are wide and varied: the pathogenesis 
of certain types of inflammation, studies of respiratory and circulatory disease, 
normal and abnormal humoral mechanisms, biochemical abnormalities in experi- 
mental disease, abnormalities in form and function of organs, morpholog}^ of 
tumors, problems of administration in medical school and laboratory, principles 
of teaching and the development of the experimental method in teaching, mat- 
ters of importance in military medicine, essays on medical history and philoso- 
phy. No subject in human pathologj'" has escaped his examination and direct, 
thoughtful comment. An enduring ph3^sical monument to his ambition and 
leadership is the Institute of Pathology of Western Reseiwe University, which 
he planned, found means to build and equip, staffed and directed. His students 
push on along the paths to which he led them: deans of medical schools, pro- 
fessors of pathology, teachers, experimentalists, and practitioners of their sci- 
ence. There have been few in this or any countiy with such a record. Now, after 
thirty-five years, unwilling to retire and count his honors, he has resigned to 
become research advisor to the Surgeon-General, United States Nav3% a post to 
which he will bring all the wealth of high scholarship and mature judgment 
which he has accumulated in a long and industrious life. 

Francis B.4yless 

Cleveland 


991 



BOOK REVIEWS 


PiiTiiihyi'did Ghiiiils (nid yicUtholic Bone DiscQSC^ Selected Studies, lij Fuller Albright, 
M.D., Assoc. Professor of ^Medicine, Harvard Medical School, Boston, Mass., and EuavjVRD 
C. Keife.vsteix, Jr., M.D., F..'V.C.P., Consultant-in-charge, Department of Clinical 
Investigation, Sloan-Kettering Institute of Cancer Ilcsearch, Alemorial Hospital Cancer 
Center, New York. 393 pp., 157 figs., SS.OO. Baltimore : The Williams & Wilkins Company, 
1918. 

In this compact volume, amounting to 311 pages of text (including 157 text figures), a 
surprising amount of information has been carefullj’^ and thoughtfully recorded. 

Chajitcrs I, II, III deal with the normal and pathologic physiology of the parathjn-oid 
glands, clinical hypoparathyroidism and clinical hyperparathyroidism, respectively. In 
thc.se well-balanced sections the known and suspected actions of the parathjToid glands are 
authoritatively stated and interpreted with reference to clinical disturbances that are 
a.ssociatcd with cither diminished or excessive production of parathormone. Chapter IV 
is a.=signcd to the action of Vitamin D and dihydrotachysterol (.\.T. 10). 

In the remaining five chapters osteoporosis, osteomalacia, polyostotic fibrpus dysplasia 
and Paget’s disease are considered. The discussions of these disorders are well oriented 
with respect to the normal and pathologic anatomy and physiology of osseous tissues. Clini- 
cal signs and symjitoms, and laboratory findings are presented in conjunction with roent- 
genologic and pathologic data that are illustrated frequently. 

Because of their thorough familiarity with the subject matter, the authors have been 
able to bring together in this one volume most of the known anatomic, physiologic, and 
biochemical data that bear on the development and maintenance of osseous tissue. In addi- 
tion they have been able to use these data skillfull 3 ’’ in explaining the pathogenesis and 
progre.ssion of the disease processes to which the book is addressed. 

Students of medicine should be encouraged to refer to this work in their basic science and 
clinical years. Phj’sicians in general medicine or surgery should profit from familiarit 3 ' with 
the contents of the book and an 3 ’ ph 3 'sician specializing in diseases of the skeletal s 3 ’'stems 
should regard it as a must on the shelves of reference volumes. 

Chicago G. A. Bennett 

Chcinistrij and Physiology of Growth. Edited b 3 '- Arthur K. Parpart. 293 pp., illustrated. 
SI. 50. Princeton, Xcw .Jersc 3 ’; Princeton Universit 3 ' Press, 1949. 

The contents arc a series of articles in the nature of reviews liut also contain critical 
comments bv their authors. The 3 ' consist of; 

I. Enz 3 'mcs and the Synthesis of Proteins, b 3 ' John H. Northrup 

II. Molecular IMorphologv and Growth, b 3 ’ Francis 0. Schmitt 

III. Plant Growth Hormones, 113 - Kenneth V. Thimann 
I\'. Unidentified ^’itamins and Growth Factors, by Karl Folkers 

V. The Kinetics of Growth of Micro-organisms, 1 ) 3 ’ C. B. van Kiel 

VI. Cellular Metabolism and Growth, In- E. S. Guzman Barron 

VII. Differential Growth, by Paul Wci.ss 

VIII. Problems of Organization, 113 - J. S. Nicholas 

IX. Xeoplastic .\bnormal Growth, b 3 ' C. P. Rhoads 

X. The Adrenal Gland, a Regulator 3 ' Factor, by C. N. H. Long 

Although the reviewer finds uneveness in the presentations, most are concise and to the 
point. A few contain, perhaps, more verbiage than might be needed; but if one wants a 
series of articles covering a number of fields in the growth problem, this book admirably 
serves the jiurjjose. This can be said for both specialists in the various fields (for the re- 
viewer has asked about this) as well as for the general reader. 

To the pathologist this book should jirove quite stimulating, for much of the knowledge 
treated can be directh' applied to his ever 3 ’da 3 ' work. The theories expounded will help the 
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pathologist to orient his background of pathologic anatomy into the physiologic, physical, 
and to an extent into the chemical realms. Therefore, Chemistry and Physiology of Growth 
is recommended highly as an addition to the librarj- of the pathologist for those houre in 
which he wishes to contemplate his specialty from numerous different approaches. 

Philadelphia St.\xley P. Reimakx 

Allas of Peripheral Nerve Injuries. By William R. Lyoxs, Ph.D., Associate Professor o^ 

Anatomy, University of California Medical School; and B.akxes Woodhall, M.D.> 

Professor of Neurosurgery, Duke Medical School, Durham, North Carolina. 339 pp.. 

135 plates. $16.00. Philadelphia; W. B. Saunders Company, 1949. 

This atlas is a valuable contribution to the undemtanding of surgery of peripheral nerve 
injuries and the neuropathologic processes underlying the repair or impossibilit 3 ' of repair 
in some lesions. The material was obtained at surger 3 ' b 3 ' Woodhall and other Arm 3 ' neuro- 
surgeons, and the anatomic and pathologic studies were carried out b 3 ' L 3 'ons. The material 
is unique and the observations extremely carefully made. The authors anah'zed their cases 
from the points of view of primar 3 ' and dela 3 'ed sutures and compared the results. The 3 ' 
correlated the results of the various methods used and the histopathologic aspects of the 
tissues removed in the course of each t 3 '^pe of procedure. The 3 ' also give an excellent dis- 
cussion of the histologic and histopathologic features of the proximal and distal stumps 
of severed nerves as well as of the nerve both pro.ximal and distal to the point of severance. 

Grafts, both homografts and autografts, are said to have been a serious disappointment. 
There were only a ver 3 ' few successes, and these were achieved in short-length homografts. 
Various materials were used for these grafts; there was little to be preferred among the 
results secured in an 3 ' one group. 

There is a good balance between text and illustrations. The material is well organized. 
The t 3 'pe is clear and the paper excellent. The illustrations are well selected and reproduc- 
tion is good. 

Rochester, Minnesota James W. Kernohan 

Studies on Hookworm Disease in Szechwan Province in West China. B3' K. Chang and Co- 
workers. 162 pp., 9 figs., 41 tables, 34 charts and graphs. $3.00. Baltimore: The Johns 

Hopkins Press, 1949. 

This stud 3 ’ on hookworm disease supported in part b 3 ^ the International Health Division 
of the Rockefeller Foundation was carried out in the Szechwan Province in Western China 
(Chungking is the capital) 03 "^ Dr. K. Chang and co-workers as part of a program to deter- 
mine the source of infection and the factors influencing the dissemination of hookworm, 
Endamoeba histolytica, and Ascaris and to suggest methods for control. Reports on the two 
latter named parasites are to be published in separate communications. 

The studies were for the most part on farmers and their families engaged in the cultiva- 
tion of different kinds of crops, chiefl 3 ' mulberiy trees (the leaves of which are used as feed 
for the silkworm), corn, sweet potatoes, rice, and a variet 3 ’^of vegetables. While the incidence 
of infestation with the hookworm was generalb' found to be quite high (99 per cent of the 
population in some localities), the degree or intensit 3 ’^ of infestation varied considerabl 3 ’ 
and was directl 3 ^ related to the extent of the use, and the intimate contact with, human 
feces used as fertilizer for these crops. The greatest number of clinicalh' severe cases was 
found among the farmers engaged in the intercropping of corn and sweet potatoes, where 
after fertilizing the ground for the planting of corn with night soil, the sweet potato cuttings 
are planted b 3 ^ hand in the sand 3 ' soil following a rain. The warm, moist soil is ideal for 
the hatching of the innumerable ova. “Ground itch” on hands and feet is a common sight. 
The incidence and degree of infestation was much less among the rice growers. 

In their conclusions, the authors emphasize the complexit 3 ' of the problem of control. 
The ignorance, superstition, and poverty of the population in the agricultural areas can be 
overcome onl 3 ' after great effort and over a long period of time. 
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Educational proi)agaiKla in which the farmers arc taught the cause of the disease from 
which they suffer, the value of the treatment which must be made available, and newer 
methods of agriculture designed to lessen the intimate contact with human excreta seems 
to l)e the most promising method of attack. Sterilization of the night soil is wholly imprac- 
ticable. 

The book should be of interest to any one having more than a passing interest in para- 
sitology. 

Rochester, A'cic York Thomas 

Diarjnostic Tests for Infants and Children. Principles, Clinical and Laboratory Procedures, 

Interpretation. By II. Behre.xdt, M.D. 529 pp., 45 figs. $7.50. New York: Interscience 

Publishers, Inc., 1949. 

In applying diagnostic procedures to infants and children the physician is beset by a 
multitude of problems. The proper preparation of the subject for the test may be difficult. 
It may be impossible to obtain the cooperation of the patient. The collection of specimens 
may be a problem. The methods given in standard texts may call for larger samples than 
can be safely obtained. Special equipment may not be available. Interpretations are often 
hazardous because normal standards may be lacking or inaccessible or may be highly vari- 
able because of growth and other factors. 

Dr. Behrendt’s book attempts to meet these problems on a wide, perhaps too wide, a 
front. It contains information on a wealth of widely divergent subjects, such as gastric 
function-tests (including motility tests), hepatic and renal function-tests, carbohydrate 
metabolism, vitamin assays, circulating function-tests, skin tests for hypersensitiveness, 
electrocardiography, electroencephalography, hearing and sight, neuromuscular excita- 
bility, I.Q. and Rohrschach test, and endocrinologic methods, to name only a few. The 
enormous scope of the book suggests that large parts of it are based on reading and compila- 
tion rather than on actual experience in each field. One may question the necessity of 
combining so many unrelated topics in one volume. Few people interested in electro- 
encephalography would consult the book for information on the Schick test and few readers 
concerned with the determination of vitamin C levels or urea clearance would find the 
section on psychologic tests useful to them. An even more compact and comprehensive 
book on laboratorj’ procedures in pediatrics might have resulted if the author had confined 
himself to that subject in which he appears eminently qualified. This reviewer at any rate 
confesses to a lack of the truly encyclopedic knowledge required to deal with the work in 
it.s entirety and will confine his further remarks to the sections devoted to laboratory topics. 

Dr. Behrendt has intelligently and authoritatively met a real need. His presentation 
is clear, concise and compact. Each chapter is not a mere outline of technical procedures 
but gives the physiologic background, methods of preparing the subject, collection of 
specimens, technical procedure, normal standards, a valuable section entitled “pediatric 
considerations” and a section on interpretation. The source material is criticallj' ehosen 
and the excellent bibliography at the end of each chapter is in itself a worthwhile con- 
tribution. 

In dealing with procedures, technics suitable to the age group have been stressed with 
resulting emphasis on micromethods. However, macromethods are also described and a 
choice of methods is often given so that the book is of value to less highly specialized 
laboratories. 

Lack of space prohibits a detailed discussion of each chapter. Inevitably the quality 
of different sections is uneven and minor omissions are frequent. The chapters dealing with 
chemistry and metabolism form the strongest part of the book. The section on Rh is already 
outdated. The omi.ssion of a chapter on hematology, while understandable from the author’s 
avowed ]niri)ose of avoiding morphologic subjects, is regrettable because, in this field too, 
thinking ha.s j)rogre.sscd along functional lines. Such functional hematologic tests as are 
included are dealt with sketchily. For example, the pitfalls in erythrocyte fragility tests 
rc.sulting from lack of pH and temperature control are not even mentioned. 
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In spite of such relativelj' minor shortcomings, the book should prove of great value 
to every clinician, pediatrician, pathologist and medical technologist concerned with the 
diagnostics of disease in early life. 

Detroit 'W. W. Zuelzek 

Regional Ileitis. By Burrill B. Crohn, M.D., Consulting Gastroenterologist, Mount Sinai 
Hospital, New York. 229 pp., 74 figs. $5.50. New York: Grune & Stratton, 1949. 

This excellent new book carries on the classic work originallj' created when Crohn de- 
scribed the entity in 1932. Dr. Crohn has brought up to date the concepts as to theories of 
etiology and has excellently reviewed the historical background. He devotes several pages 
both to the gross and microscopic pathologic findings and includes e.xcellent illustrations. 
The book goes into some detail as to the etiology, and the various theories are discussed 
objectively. The clinical features are well described and the course, complications and 
treatment, particularlj' of ileitis, are graphicallj' handled. Considerable space is devoted 
to the roentgenographic study of regional ileitis and the technic of radiography. Differential 
diagnosis of the disease is also well treated. The treatment is considered under diet and 
medication as well as surgery. The author also tells of the combination of ileojejunitis and 
ileocolitis, the so-called combined forms, detailing the pathologic findings, etiology, and 
medical and surgical approach to treatment. The book has an ample group of references, 
and the author is to be greatly commended for bringing this complicated subject up to date 
in such a skillful and concise manner. 

Oakland, California Paul Michael 

Syphilis: Its Course and Management. By Evan W. Thomas, M.D., Professor of Clinical 
Medicine, New York University College of Medicine; Director, Rapid Treatment Center 
and Visiting Phj'sician, Bellevue Hospital, New York: Consultant, United States Public 
Health Service. Foreword by John F. Mahone 5 % M.D., Director of Venereal Disease 
Research Laboratory, United States Public Health Service. 317 pp., 68 figs., $5.50. New 
York : The MacMillan Company, 1949. 

This handbook stresses the immunology, course of untreated syphilis, interpretation of 
laboratorj’’ tests, and value of penicillin in treatment of the various stages of syphilis. 
The time-dose relationships of penicillin recommended are based on anal 3 'sis of over 12,000 
cases of syphilis treated with various schedules at the Rapid Treatment Center at Bellevue 
Hospital, New York City. 

The chapters on the course of untreated sj^philis and immunit}' of S 3 ^philis summarize 
information essential to the evaluation of the influence of treatment. The chapter on the 
interpretation of serologic tests for S 3 'philis on blood and spinal fluid summarizes informa- 
tion essential to the diagnosis, treatment, and follow-up of S 3 'philis. Generalty speaking, if 
practicing ph 3 "sicians had a better appreciation of the information contained in this chapter, 
as well as in the chapter on principles underl 3 'ing antis 3 "philitic treatment, their manage- 
ment of S 3 'philis would be greatl 3 ^ improved. 

The chapters on the diagnosis and treatment of earl 3 ’-s 3 ’-philis, latent s 3 ’philis, late benign 
syphilis, cardiovascular S3'philis, neuros3"philis, S3Thilis in pregnanc3% and congenital 
S 3 'philis cover the essential features of diagnosis and end with a short summar 3 '- of the 
penicillin treatment recommended. The chapter on neurosyphilis contains a clear, concise 
summar 3 r of the so-called Dattner-Thomas conception of the activity of neuros 3 'philis 
based on spinal fluid findings. This interpretation of spinal fluid findings, like his discus- 
sion of serologic fastness of the blood serum in Chapters 4 and 10, should do much to cor- 
rect the present weakness of overtreatment in such cases. Kaplan’s experiences, quoted in 
Chapter 10, with ]atents 3 "philis in New York State prisons is especiall 3 ' illuminating. 

It is recognized that further experience with procaine penicillin ma 3 ' soon revolutionize 
the treatment of S3'philis, and what is considered adequate treatment toda3' ma3' be obsolete 
tomorrow. This can rcadil 3 ' be remedied b 3 ' new editions of this ine.xpensive book. This 
volume provides the most authoritative and up-to-date summar 3 ’' available on modern 
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ponifillin treatment of syphilis. Dr. Thomas might be considered an enthusiast for the 
Ijenicillin treatment of sN^hilis. His recommended schedules of dosage are, however, con- 
servative and the majority of syi)hilologists join with him in his enthusiasm. The book ends 
with an e.xcellent chapter entitled The Public Health Aspects of Syphilis by Theodore J. 
Patier, M.D., Chief of the Venereal Disease Division, United States Public Health Service. 

This book fills an urgent need as an up-to-date summary in the rapidly changing status of 
modern management of syphilis. Its recommendations should be known to every physician 
who accejits the responsibility of treating syphilis. 

Detroit Loren W. Shaffer 

Ropid Microchcmical Methods for Blood and CSF Examinations. By F, Rappaport, Ph.D., 
Laboratory Director of the Biochemical and Serological Department of the Beilinson 
Hosj)ital, Petach Tiqva, and Laboratory Director of the Bacteriological and Serological 
Department of the Hadassah Municipality Hospital, Tel-Aviv, Israel. 404 pp., 72 figs., 
32 tables. SS.75. New York; Grune and Stratton, Inc., 1949. 

The book describes in adequate detail macro- and micro-methods for determining most 
of the normal and abnormal substances in blood and spinal fluid. After each procedure there 
is a short discussion of normal values and the interpretation of the results of the test. 
Also included are some tests more commonly considered to be hematologic or serologic, in 
nature, such as hematocrit and sedimentation rate determinations and cephalin-cholesterol 
flocculation and Takata-Ara reactions. The foreword and the preface state that the book 
evolved out of work done in Vienna and in Israel during the war. Because of the shortage 
of ghisswarc during the war, many of the procedures were worked out with the use of pipettes 
or cquii)menf made and calibrated by technicians. Though most chemists can do this, it is 
doubtful if many technicians in this countr}' have the necessarj’- experience. 

Many of the methods are titrimetric, which should give accurate results in the hands of 
a qualified chemist; it is doubtful, however, if thej' would be accurate in the hands of a 
technician who is also expected to be jjroficient in most of the other fields of clinical pathol- 
ogy. Very few of the methods are adapted to the use of a photoelectric colorimeter, which is 
today almost standard equipment in laboratories in this countrj\ Over sixt}’’ pages in the 
ajipendix are devoted to notes on the preparation of reagents, indicators and equipment, 
and have much of value for an}’ clinical pathologist. The index is inadequate and does not 
include many of the tests described in the book. An e.xcellent feature is the bibliography 
at the end of each chapter. An even more valuable feature, not found in most laboratory 
manu.'ds, would be short notes on the accuracy of the methods suggested and a discussion 
of possil)lc sources of error in the performance of the tests. 

This book has value as a reference work, but it is doubtful whether many of the methods 
can be readily adapted to use in most clinical laboratories in this country. 

Dearborn, Michigan H. J. Linn 

Clinical Endocrinology for Practitioners and Students. By Laurence Martin, M.D., 
(Camb), I'.R.C.P., (Lond), Physician to Addenbrooke’s Hospital, Cambridge; and 
Marti.v IIy.nes, M.D., (Camb), M.R.C.P., (Lond), Reader in Medicine in the University 
of Cambridge. Foreword by Sir Lionel Whitby, C.V.O., M.C., M.D., F.R.C.P., D.P.H., 
Regius Professor of Physic, University of Cambridge. 222 pp., S plates, $4.50. Phila- 
delphia and Toronto: The Blakiston Company, 194S. 

I his book gives a brief description of the more important diseases of the pituitary, 
jiineal gland, thyroid, jiarathyroid, thymus, adrenal glands, ovaries, testes, and the breast. 
In each ehajitor there is a short discussion of the anatomy, histology, and physiology fol- 
lowed by a concise, presentation of the more important diseases of these glands. In general 
there ha.s been an oversimplification of the entire subject. The book will be of little value for 
the average pathologist. 

San Francisco 


Gerson R. Biskind 
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General Endocrinology. C. Donnell Tl'rner, Ph.D., Associate Professor of Zoologj', 

Northwestern University. 604 pp., 164 figs., $6.75. Philadelphia and London: W. B. 

Saunders Company, 1948. 

The increasing emphasis that is being placed on normal and altered physiologic activity 
of the endocrine glands makes it imperative that the pathologist have an understanding of 
the basiq relationships of these glands to each other as well as to the chemical and physio- 
logic processes of the bodj’ in order to interpret many pathologic conditions. In this book, 
the fundamentals of endocrinologj' are clearl 3 ’^ described bj’ a careful, concise exposition of 
the important anatomical and phj^siologic facts. Each subject is developed b}”^ an evaluation 
of the pertinent experiments and principles and, in general, the author has selected his 
material wiselj'. Despite the fact that he has intended the book primarily for beginning 
students who are concentrating on exjjerimental biologj% it is recommended to pathologists 
as a reference book for endocrine problems. 

Gbrson R. Biskind 

Hematology For Students and Practitioners. Revised Ed. 2. Bj^ Willis M. Fowler, M.D., 

Professor of Internal Medicine, Universitj’- of Iowa, Iowa Citj'; with a chapter by Elmer 

L. DeGowin, M.D., Associate Professor of Internal Medicine, University of Iowa, 

Iowa City. 535 pp., 184 figs., 8 color plates, $8.50. New Y^ork: Paul B. Hoeber, Inc., 1949. 

The first edition of this book, published in 1945, was reasonably designed to fill the needs 
principallj’' of the medical student. Now the revised second edition brings the subject up to 
date concisely by avoiding prolonged discussion of controversial material. The text is not 
designed to serve as a reference for the hematologist or the histologist. Written from an 
internist’s point-of-view, hematologic aberrations are admirablj' integrated with the whole 
clinical picture in each disease. 

The chapter in the first edition entitled The Blood Picture in Certain Infections, which 
was principally concerned with parasitic and tropical diseases, has been omitted from the 
second edition. Discussion has been broadened generallj', and particularlj' with reference 
to the sections on multiple mj^eloma, infectious mononucleosis and the hemoglobinurias. 
Newer therapeutic agents are reviewed, particularly folic acid, urethane, nitrogen mustard 
and radio-active phosphorous. The e.xcellent chapter on Transfusion of Whole Blood and 
Blood Derivatives b 5 ' Dr. DeGowin has been expanded and includes current terminology 
in the field of the Rh factors. 

Unchanged is the author’s selection of the Sabin-Doan interpretation of megaloblasts 
which is rather arbitrarilj^ stated as being most widel 3 ’^ accepted. The reviewer similarly 
feels that too much emphasis is given to the Banti syndrome, where a revised discussion 
of the concept of “h 3 "persplenism” would be in order. The color plates are unchanged, 
some of them being rather diagrammatic. There are a few typographical errors, particu- 
Iarl 3 ^ in the references. 

Despite these criticisms, the reviewer believes that the author has succeeded in his 
purpose of producing a text that is well adapted to the needs of medical students and of 
all practitioners of medicine who do not limit themselves to hematolog 3 ' or histopathology. 

Eloise, Michigan John B. Moyer 
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A large percentage of patients enter surgery 
at a lo^^’ plasma protein level, and the 
operative procedure makes further inroads 
on the already depleted protein reservesd'2 
A loivcred protein level is unfavorable 
to recovery. It predisposes the patient to 
pulmonary edema and infection, retarded 
■wound and fracture healing and impaired 
hVer function.^.'* A high protein level 
is conducive to rapid healing.® 

Since diets immediately folJoning surgery 
are usually inadequate, protein digests 
given intravenously result in improved 
strength, appetite, and ■wound healing. 
Consequently, they greatly accelerate 

recovery.®. 7 

2000 cc. of Tuava-MIN 5% a day irill satisfy 
the protein requirements of a high 
percentage of surgical patients. 2000 to 
4000 cc. a day are given according to 
requirements.® Travasiin is made 
from bovine plasma. 

TRAVAnriN 59S IN WATER 
TRAVAMIN DEXTROSE 5% IN WATER 
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Tmamin 
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5% PLASMA HYDROLYSATE 

formerly PROTEIN HYDROLYSATE, BAXTER 
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Morton Orove^ tllinoh 
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GENERAL OFFICES • EVANSTON, ILLINOIS 
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Direct delivery of blood from the patient’s 
vein, through a closed, sterilized system, into 
Trypticase Soy Broth media in the new B-D 
VACUTAINER CULTURE BOTTLE . . . 

• Provides positive positives and valid 
negatives 

• Prevents outside contamination , 

• Avoids incorrect selection and 
multiplicity of media 

Aerobic or anaerobic conditions may be ob- 
tained at time blood specimen is taken. Bottle 
reaches laboratory ready for immediate incu- 
bation . . . speeds laboratory handling . . . 
provides faster diagnosis. Micros erophiles 
grow luxuriantly. 

Write for descriptive 
booklet on the neio 
B-D VACUTAINER 
CULTURE BOTTLE and 
learn how easy it is to add 
this new element of 
assurance to your blood 
culture procedures. 


Becton, Dickinson & Co., rutherford, n. j. 


with the 

B-D 

VACUTAINER® 

CULTURE 

BOTTLE 

containing Trypticase Soy 
Broth with CO2 added 


Prepared and sterilized by Baltimore 
Biological Laboratories, Pic., Baltimore, Md. 


BECTON, DICKINSON & CO., Dept. 27-K 
15 Ames Avenue, 

Rutherford, N. J. 

Please send me descriptive booklet on the 
new B-D VACUTAINER CULTURE 
BOTTLE that takes the guesswork out 
of blood culture procedures. 


ZONE STATE 
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SMITH AND GAULT 

Essentials of Pathology 

(3rd Edition) 

“There is no more suitable text available to the medical 
student than this interesting, informative and correla- 
tive introduction to the essentials of pathology.” An 
“excellent presentation of case histories, textual ma- 
terial and illustrations,” reports the American Journal 
oj Clinical Pathology. New material has been added, 
case histories condensed, repetitious material reduced. 
The ide;il book on the subject. 

7-50 Illus., 764 Pages, $12.00 

STITT, CLOUGH & BRANHAM 
Practical Bacteriolog)% 
Hematolog}^ & Parasitology 

This is a world-famous book, now in its 10th edition. 
Up-to-date and valuable additions to material, includ- 
ing many new subjects and sections, have been con- 
tributed by specialists in their fields; for instance, the 
new method of preparing colloidal gold solutions now 
in use at the Naval Medical School Laboratories. There 
is a summary of the present status of antibiotics . . . and 
many other informative features. Many new illustra- 
tions. The RcAciv of Gastroenterology calls it “An indis- 
[lensable volume for the pathologist and the diagnosti- 
cian.” Order a cop)' of this classic for personal exam- 
ination. 

765 Illus., 991 Pages, $10.00 
i -f i 

Plakiston’s New Gould is the only completely new 
medical dictionary in 38 years. Do you have one? Text- 
book edition, $8.50 — Thin paper edition, $10.75 — 
Deluxe edition, $3.50. 

THE BLAKISTON COMPANY 

1012 Walnut Street. Philadelphia 5, Pa. 
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.an mint. It is understood that you will credit my account in 
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L S.mith and Gault’s Essentials of Pathology 

D Stitt, Clough & Branham’s Practical Bactcriologj-, Hematology 
and Parasitology 

O Dictionary 
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ANGLE CENTRIFUGES 
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with complete data on all models 



Type G/1, for 6 bottles of 250 cc eacli 
IS tubes of 60 cc each 
42 tubes of 15 cc each 
78 tubes of 10 cc each 
Type G/2, for 4 bottles of 500 cc each 
Type G/3, for 10 tubes of 100 cc each 



STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispense accurately, at a set speed, pre- 
determined amounts of 0.1 cc to 10.0 cc. 
Easy to operate — Time-Saving 



ORIGINAL-ODHNER 

Portable Calculator for the Scientist 
Many different models 
Efficient - Sturdy - Low Priced 
Manufacturers and Distributors: 

IVAN SORVALL, Inc. 

210 FIFTH AVE.-NEW YORK 10. N. Y. 
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PIPETTES... 


Quickly readable, 
unaffected by 
repeated sterilization 


Clinical research makes many demands on the tech- 
nicians in charge. Speed is one of them. But speed 
without accuracy avails nothing. That's why PYREX 
brand Pipettes are designed for easy readability. The 
"Lifetime Red" graduations are permanent, part of the 
pipette body itself. "Lifetime Red" will not wear or 
chip off in long service. Tips are fabricated to give 
maximum protection from chipping. : 

Made from PYREX brand glass No. 7740, they with- 
stand repeated sterilization (wet or dry). They are un- 
affected thermally or chemically by any of the methods 
normaUy employed in laboratories where sterilization 
is a major factor in routine or in specialized work. 

The measuring and serological types more than meet 
the tolerances of Federal Specification D.D. V-581 in 
regard to accuracy limits. When you call your labora- 
tory supply dealer, ask for PYREX brand Pipettes! 


Slocked by Leading Laboratory Svpply Houses 

CORNING GiA55 WORKS • CORNING, N. Y. 
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Jihcse quick, accurate instruments, 
used in blood analysis, are available 
in two models, the double and single, 
both used for differential and red and 
white count. When held cupped in 
the hand a slight pressure on operating 
lever registers one additional count. 
When the totals have been recorded, 
the figures are quickly returned to zero 
by turning the reset knob. Used in 
either hand, the other 
is left free for adjust- 
ing the microscope or 
tabulating. If not avail- 
able from your Medi- 
cal Supply House, order 
direct using the handy 
coupon below. 

Ifeeder-Root 

World's largest Manulocturcrs of Counting Devices 


VEEDER-ROOT, INC., HARTFORD 2, CONN. A 

Please send the following; 

O Veeder-Root Double Hand Tally Counters 
( (g S17.00 each) 

O Veeder-Root Single Hand Tally Counters 
(@ S7.50 each) 

O Descriptive folder on Hand Tally Counters 

Institution 

Street City 

IS'tfTOf 



.State.. 


HELLIGE 
CHECKER BRAND 

MICRO 

COVER 

GLASSES 


Again 

Available! 



We have resumed the production 
of micro cover glasses, discontinued 
during the war because our efforts were 
directed primarily toward manufactur- 
ing for the U. S. Army and Navy Hellige 
specialties not obtainable elsewhere. 

Now we are able to offer again the 
same surpassing quality which made 
Hellige Micro Cover Glasses the choice 
of the medical profession for more than 
half a century. 

JFrite Today 
for our 

A lira Clive P ri ces 

HELLIGE 

INCORPOR-ATED 

3718 NORTHERN BLVD. 
lONC ISLAND CITY I.N.Y. 
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But whichever directions you choose, use Mallinckrodt Analytical Reagents. 
They are consistently the fine reagents A.C.S. specifications require. When your 
reagents bear the Mallinckrodt label you are sure of uniform dependable 
purity, and exceptional performance in every test. 

ALfFAYS SPECIFY MALLINCKRODT REAGENTS IN ORIGINAL PACKAGES 
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MAllINCKRODT 



CHEMICAL WORKS 


MALLINCKRODT STREET. ST. LOUIS 7, MO. • 72 GOLD STREET. NEV/ YORK 8, N.Y. 
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UNI\"ERSITY OF ILLINOIS STERNAL PUNCTURE NEEDLE 

As Modified by Louis R. Limarzi, M.D. and Paul L. Bedinger, M.D., Chicago 



Easier for both patient and operator, this 
new sternal puncture needle is also use- 
ful in punctures of vertebral spine, femur 
or tibia. Its special lock prevents dis- 
placing obturator when entering an}-- type 
of bone. Tightly-fitted st^vlet prevents 


procaine, peripheral blood, spicules of 
bone marrow or clotted blood from enter- 
ing lumen of the needle. Needle has a 
Luer Lok hub, and aspiration or infusion 
technique may be used, if desired. Rust- 
less. Specify TH-251. Each, S13.60. 


Order direct from 

V. MUELLER & CO, 408 S. HONORE ST. CHICAGO 12, ILLINOIS 
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\ \ 
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! !l / s- / measure light at microscope exit for 

• / determination of e.xact exposure time 
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*■ photomicrography $65. — 

Jtso: Electronic Pliolomelers Mod. 500 -M and 512 -M 

for Olight and color readings on small areas in focal plane 
©quantitative histochemical and cytochemical anatysis 
©measurement of lowest light values with photo-multiplier 
M rite for Circular ^810 and for 22-page Technical Information Bulletin ^812 

, PHOTO VOLT CORP. 

J.Y . ladison A>c. Clinical Colorimeters, Fluorescence Meters, New York 16, N.Y. 
Ilcmoglobinometers, pH Meters, Densitometers 
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Theres no substH-oie for EXAX RETESTED quality 

EXAX RETESTED is America’s No. 1 The fine deep graduations are of a type which 
choice for accurate laboratory determinations readily accepts the permanent fused-in blue 
simply because it is made and intended for filler. Attd. . . all calibrations are marked and 
that purpose. EXAX won’t bounce, but it is checkedandrc/cslrd with standards of highest 
thoroughly annealed for toughness . . . will precision. 

stand everyday handling and usage. So remember, il accuracy and fitness for 

The great value of EXAX RETESTED lies Ae job are important, there is no substitute 
in certain e.vclusive advantages. It is a special EXAX RETESTED glassn-are. 

formula of glass, precision-made by specialty Look for the Kimble "K", the visible 

craftsmen. guarantee of invisible quality. 

KIMBLE GLASS TOLEDO 1, OHIO 

Division of Owens-Iliinois Glass Company 






All excellent labo- 
ratory instrument 
for the technician 


• Ex'ijanded to include related physical methods and 
micro-chemical technique. 

• New methods and improvements in standard techniques 
added. 

• A laboratory tool that broadens the utility of every 
other piece of laboratory equipment in its scope. 

® It is “definite information on specific matters,” as the 
author states. 

• And the definite information is really accessible — all 
alphabetically arranged under names of structures, and 
strains, and elements, and names of procedures. You 
can hardly miss. 

• Thoroughly documented with the references where you 
want them — as part of the text you are reading at the 
moment. 

• In short, as the American Journal of Medical Technol- 
ogy puts it, the worker “will find it useful at the work 
table instead of on the book shelf.” 

LABORATORY TECHNIQUE 

Cloth 6 x 9 224 pages self-indexing $4.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal & Guilford Aves. 

Baltimore 2, Maryland 


LABORATORY 

TECHNIQUE 

III Biology and Medicine 

SECOND EDITION 

By E. V. Cowdry 

Professor of Anatomy, Washington University 
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BLOOD TYPING 
RH TESTING 


you need the highest-titred serum available. 


ANTI-HUMAN PRECIPITIN SERUM (rabbit) 
for the Coombs Test 

Anti-A and Anti-B Serum 

Sheep Cells 

for Blood Grouping 

Complement 

Anti-Rh Serum 

Amboceptor 

for determining presence of Rh factor 

Kline Antigen 

Sub-Groups of Anti-Rh Serum 

Kahn Antigen 

Anti-M and Anti-N Serum 

Mazzini Antigen 

for paternity tests 

Kolmer Antigen 

Absorbed B Serum 

Positive Syphilitic Serum 

to differentiate between Ai and A- 

for control tests 

Human Red Cells 

P.S.A. 

for research work or controls 

(Paraffin Section Adhesive) 

Write for complete information. 


CERTIFIED BLOOD DONOR SERVICE 

146-16 Hillside Avenue Jamaica 2, New York 
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A POSTGRADUATE COURSE IN 
CLINICAL PATHOLOGY 
FOR 

LABORATORY TECHNICIANS 

December 1-3, 1949 
Offered By 

WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 

Tuition $25.00 

The course is designed as a period of postgraduate 
training for laboratory technicians. Recent ad- 
vances in clinical pathology will be reviewed. 

For further information write: 

Director, Division of Postgraduate Studies 

Washington University School of Medicine 
4580 Scott Avenue 
St. Louis 10, Missouri 



A new instrument which • 

• 

simplifies bone cutting • 

Electrically driven, oscillates at high * 

speed to cut bone efficiently with • 

complete safety. Cutting blades do not • 
hurl material. Two-sided blade can be * 

adjusted to three positions. Blade, • 

arbor and shaft are stainless steel. • 

Write Department C for complete * 

information. • 

ORTHOPEDIC FRAME COMPANY '^Mi^higar 


ALBIMI 

PREPARED 
CULTURE INIEDIA 

In screw-capped one ounce bo 1 lies 
providing a large surface area 

LOEFFLER’S COAGULATED 
BLOOD SERUiM 

LOWTINSTEIN’S IMEDIUM 

For tubercle bacilli 

PETRAGNANI’S IMEDIUM 

For tubercle bacilli 

Other prepared media available 
Literature on request 

ALBIMI LABORATORIES, Inc. 

16 CLINTON STREET 
BROOKLYN 2, N. Y. 


REDUCTION! 

Effective September 1st, 1949 

STANDARDIZED 
DESICCATED COMPLEMENT 


3 

cc 

$2.00 

5 

cc 

3.00 

7 

cc 

4.00 

15 

cc 

7.50 


(10% discjutit on lots of 50 or ynorc) 


All reagents for the Kolmer-Wassermann Test, pro- 
duced by Cappel, arc standardized against each other. 
For this reason we recommend the use of the follow- 
ing reagents: 

KOLMER-WASSERMANN ANTIGEN 
(Standard or New) 

ANTI-SHEEP HEMOLYSIN 
(Glycerinated or Desiccated) 

SHEEP CELLS 

can be prepared from one of the 
following: 

STERILE SHEEP BLOOD (Alsever’s) 
STERILE SHEEP BLOOD (Citrated) 
or 

stabilized 10% suspension 
WASHED POOLED SHEEP CELLS 

CAPPEL LABORATORIES 

Diagnostic Reagents 

Box 352 Wayne, Pa. 


(In writing to advertisers, please mention the Journal — it helps.) 




AMERICAN JOURNAL OF CLINICAL PATHOLOGl 

NOW! 




Castles proved performance now has a new 
advantage in construction— Monel throughout. 

This lifetime metal eliminates pitting and po- 
rosity that often appear in copper (formerly the 
standard metal in incubators) from the action of 
chemicals now found in water systems. 

Precise performance is essential for bacterio- 
logical work . . . and precision is the outstand- 
ing feature of Castle Incubators: 

CONSTANT TEMPERATURE, with VP to Vz°C. ± variation dur- 
ing the incubating period, despite changes in room tem- 
perature; 

UNIFORM TEMPERATURE, with no more than %°C. + varia- 
tion between top and bottom of the chamber when loaded. 

For full details, see your Castle dealer, or write: 
Wilmot Castle Co,, 1216 University Ave., Rochester 7, 
New York. 
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Aid to Early Diagnosis 

BRONCHIOGENIC 
CARCINOMA By, 
and ADENOMA fZ 


By B. M. FRIED, M.D. 

Associate Attending Physician, 
Montefiore Hospital, New York 


Dr. Fried’s book is based on extensive studies of large 
clinical and post mortem material. It covers both path- 
ological and clinical aspects of all types of bronchiogenic 
and mediastinal tumors. Throughout the text great em- 
phasis is placed on the vital importance of early diagno- 
sis. To this end, all the modern diagnostic methods at 
the disposal of the physician are discussed, as well as eti- 
ology and treatment. Both primary and metastatic car- 
cinoma are covered, and also bronchiogenic adenoma 
and tumors of the mediastinum. 326 pp. 118 figs. $6.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. Baltimore 2, Md, 


Model “OmE” Sliding Type, 40 cm 

Section Thicknesses from 1 to 30 Microns Com- 
plete with Automatic Object Peed, Object 

Clamp and Knife $545.00 

Model “OmP” Freezing [Microtome complete 
with knife $235.00 

Write for literature— Immediate Delivery 

LABORATORY EQUIPMENT CO. 

118-llth St., San Francisco, Calif. 


Prepared Clinical 
Laboratory Reagents for 

BIOCHEMICAL 

BACTERIOLOGICAL 

HISTOLOGICAL 

SEROLOGICAL 

HEMATOLOGICAL 

PROCEDURES 


Prepared Bacteriological Culture 
Media in Sterile Screw Cap 
Test Tubes — 
Petragnani T.B. Medium 
One Dozen 2.75 
Loeffler’s Blood Serum 
One Dozen 2.25 


Hematological and Bacteriological 

STAINS 


CATALOG UPON REQUEST 

LABORATORY REAGENTS 
COMPANY 

Woodbridge, New Jersey 
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WHY YOU SHOULD SPECIFY 

“VACSEAL” 

GUINEA-PIG COMPLEMENT 


Because it is a superior complement — the result of a 
decade of experience in guinea-pig complement produc- 
tion, the proper choice and preparation of animals and 
the use of improved technics. 

Because our large output enables us to pool the serum 
of no less than 100 guinea pigs per lot, assuring a more 
uniform titer. It also makes it possible for jmu to ob- 
tain a complete lot of any complement which has 
proved, through pretesting, to be particularly desirable 
for your purpose. 

Because of the high vacuum and all-glass containers, 
storage for at least two years is possible. To you this 
means economy and convenience. 

“Vacseal” Complement is distributed in three sizes 
with a special diluent for restoration to the following 
amounts: 
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3 ml. 


7 ml. 


20 ml. 


Any recognized laboratory will receive a trial 3 ml. 
sample upon request. 

© 

CARWORTH FARMS iNcI 

NEW CITY - ROCKLAND COUNTY - NEW YORkI 


(Friedman Does) 
WHITE MICE 

Satisfactorily shipped 1000 miles 
and more 

By 

HILLTOP CAVIARY 


Box 195 


Scoddalc, Pa, 


Phone 81131112 


When writing for quotations or other infor- 
mation please indicate weight, sex and 
NUMBER of animals you require. 



'^aNECKE"&‘'cOMPAN7,'f 

_ ‘ Vorttl, New Yerl 


Literature and samples on re- 
quest. Write us regarding your 
specific cleaning problems. 


NO RESIDUE 


TO INTERFERE WITH YOUR EXACTING 
TITRATIONS AND TESTS 

Good technique demands that laboratory glass- 
rvare be not merely washed but thoroughly cleansed. 
This you can be sure of when you use HAEMO- 
SOL, the original chemieally prepared cleaning 
agent and blood solvent, specifically developed 
for laboratory and hospital work. 

Of equal importance, laboratory glassware must 
be free of even the slightest trace of detergent- 
induced deposit or residue. HAEMO-SOL affords 
you this protection due to its extraordinary solu- 
bility and free rinsing qualities, indicated by the 
fact that it dissolves to a crystal-clear solution 
evincing no turbidity or precipitate on standing. 
Furthermore, HAEMO-SOL’S non-etching effect 
on glass, correlated with its low pH, saves costly 
replacement of laboratory apparatus. 

MEINECKE & COIMPANY, INC. 

225 VARICK STREET • NEW YORK 14, N. Y. 
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A NEW PERIODICAL 

ANGIOLOGY 

The Journal of Vascular Diseases 

Edited by SAUL SAMUELS, M.D., New York City 
Assisted by an International Editorial Board 

The growing interest in peripheral vascular diseases and the in- 
crease in research and clinical work has prompted the establishment of 
a periodical to be devoted exclusively to this held. 

A distinguished group of clinicians from the United States and the 
principal foreign countries is actively promoting the new journal and 
the first issue will appear in February 1950. One volume of 600 pages 
wiU be published each year and issues will appear in February, April, 
June, August, October and December. 

Be a charter subscriber by mailing your subscription order now 
directly to the publishers. 

Subscription price S8.00 

THE WILLIAMS & WILKINS CO. 

Baltimore 2, Maryland 
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The New and Improved 
LaMotte Falling-Drop 
Densiometer 

Two Models 

An Important Adjunct In Treating Cases of Shock 


For determining blood proteins 
and specific gravity of body 
fluids. These units were devel- 
oped exclusively with the cooper- 
ation of Dr. W. F, Hamilton and 
the late Dr. H. G. Barbour» and 
were approved by them. 

The instrument, designed for 
determining Total Proteins and 
the Specific Gravity of Body 
Fluids, is available in large and 
small models. Send for com- 
plete information. 

If you do not have the LaMotte Blood Chemistry Hand- 
look, a complhnenlary copy zvill be sent upon request 
uithout obligation. 

LaMotte Chemical Products Co. 

Dept. D Towson 4, Maryland 




E her bach 

BONE DECALCIFIER 

Rapidl}^ decalcifies bone for histologic 
section. Power unit supplies DC to 
electrotytic cell. Preserves soft tissue 
patterns and staining properties better 
than acid immersion metliods and re- 
duces time required from days to hours . 
Write for Bulletin 180 and operational 
data. 



INDISPEHSABLE 

in your laboratory.,. 



MICROTOME KNIFE SHARPENER 


for perfect edges , . . three times faster 


Operation is simple, eliminates honing and stropping. 
Assures hollow-ground edges that cut better and last 
much longer. Send for our Illustrated Bulletin MKS-Jd 



SIXTH AND NtVIN AVtNUt • RICHMOND. CAIIT. 



XENOPUS EAEVIS FKOG 


Pregnancy Diagnosis 

Animal Costs Greatly Reduced 

We assure you of a continuous supply. Accurate, speedy 
and i^e.xpensi^'e. Average animal cost per test, 20 cents 
to 35 cents. We cany a complete stock of Laboratory' 
Tanks, Isolation Jars, Holders, and correct reagents and 
apparatus for running tests Speedy delivery via AIR 
EXPRESS. Current brochure showing new low prices 
sent upon rcQuest. 

Jay E. Cook, Importer 

P. O. Box 302 Baliimcre 3, Md., U,S.A. 

Cable Address— XENOPUS-BALTIMORE 
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DETECTION OF THE GONOCOCCUS 

The superiority of the cultural method over the usual microscopic technique 
for detection of gonococcal infections has repeatedly been demonstrated. 
The cultural method is especially indicated in chronic and treated cases and 
for determining the release of patients. The use of the following standardized 
materials has simplified the diagnosis of gonorrhoea by the cultural method. 

BACTO-G C MEDIUM BASE 

enriched with Bacto-Hemoglobin and Bacto-Supplement A or_ Bacto-Suppk- 
ment B is the most suitable medium available for cultural detection of N ctssetra 
gonorrhoeae from all tj^^es of gonococcal infections. This new medium requires 
only 24 hours incubation. Upon this medium gonococcus colonies maj’ be 
detected even when the organisms are present in the e;pdate in such small 
numbers that they maj' be missed upon microscopic examination. 

BACTO-PROTEOSE NO. 3 AGAR 

enriched with Bacto-Hemoglobin is the original medium developed by Difeo 
for isolation of the gonococcus and has been widely used for marry years. 

BACTO-SUPPLEMENT A 
BACTO-SUPPLEMENT B 

were developed as enrichments for chocolate agar prepared from_ Bacto-G_ C 
Medium Base or Bacto-Proteose No. 3 Agar rvith Bacto-Hemoglobin to furnish 
the essential growth factors required by some strains of Neisseria gonorrhoeae. 

PROTEOSE PEPTONE NO. 3 

is the basic ingredient of Bacto-G C Medium Base and Bacto-Proteose No. 3 
Agar. This peptone, in a saline solution, is also recommended as a diluent for 
suspending the exudate prior to inoculation on chocolate agar. 

BACTO-HEMOGLOBIN 

in a two per cent solution is the preferred enrichment for preparation of chocolate 
agar from Bacto-G C Medium Base or Bacto-Proteose No. 3 Agar. It is readily 
soluble in water and is sterilized in the autoclave. 

BACTO-DEXTROSE STARCH AGAR 

is a very useful medium for propagation of pure cultures of the gonococcus. 
The organism grows luxuriantly upon this medium without further enrichment. 
Bacto-Dextrose Starch Agar also supports excellent growth of many o^er 
pathogenic bacteria and when used in half strength it is well suited for main- 
taining stock cultures. 

BACTO-PHENOL RED MEDIA 

are particulply useful for determination of fermentative reactions of newly 
isolated strains of tlic gonococcus. A selected group of complete agar and broth 
media arc available, as are also the basic media without carbohydrate. 

Leaflet No. 121 “Diagnosis of Gonococcal Infections by the Cultural Method” 
available upon request. 

Specify •‘DIFCO’^ 

THE TRADE NAME OF THE PIONEERS 
In the Research and Derelopnient of Bacfo-Peptonc and Dehydrated Culture Media 
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Prevent 

dangerous errors 
in blood typing 

with the 
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O Minimizes the possibility of technical or clerical errors- 

O Embodies all the latest approved technics of blood 
grouping, Rh typing, Rh sensitivity testing and cross 
matching for transfusion. 

O Simplifies and combines these technics in an orderly 
sequence. 

O Facilitates the grouping and cross matching of blood 
for emergency or routine use. 

O Can be used for routine Rh typing and sensitivity test- 
ing in individual maternity cases. 

The Brown Board' was developed in the Duke University Hospital Blood Bank to 
increase efficiency and reduce errors in blood typing and cross matching. It 
consists of an etched and stamped metal plate on a hardwood base, with an Rh 
typing box, anti-serum bottle adapters, reagent bottles, test tubes, dropping 
pipettes and concavity slides for Rh typing. 

Tubes and reagent bottles have in-the-glass labels in different colors, matching 
the labelling and coloring of their places in the Board. Each reagent bottle and 
cross matching tube is of a different shape or size, so that it fits only in its proper 
place. Antiserum bottle adapters hold any commercial anti -serum bottle; they 
are permanently marked, fit only in their own place in the Board and are colored 
to conform to the coloring recommended for the sera by the National Institute of 
Health. Reagent bottles and adapters are designed to permit one-hand removal 
and replacement of the dropping pipettes. 

The Rh typing box- is lighted, tiltable and designed to maintain a temperature . 
of 37° to 42° C in the slide concavity where the blood sample is placed. 

The Board has a slot to hold the Donor Card and Transfusion Request Form di- 
rectly in front of the technician while tests are being made. A blotting paper 
holder is also provided, conveniently near the technician. 

Refs: 1. “A Note on Blood Grouping and Cross Matching with Special Reference to 
a Convenient Cross Matching Board.” Brown, I. W., Jr., M.D. In 
press. 

2. ‘‘The Demonstration of Anli-Rh Agglutinins — An Accurate and Rapid Slide 
Test,” Louis K. Diamond, M.D., Boston, Mass., and Neva M. Abelson, 
M.D., Philadelphia, Pa., Journal of Laboratory and Clinical Medicine, 
Vol. 30, No. 3, March 19JJ). 

A-2800 Brown Blood Board, complete with Rh typing box, anti-serum 
bottle adapters, reagent bottles, test tubes, dropping pipettes 
and four-concavity slides. Each ?90.00 

A-2801 Brown Blood Board, same as above but with basic equipment 
only. Each $56.00 

Clay-Adams Company, inc. 

141 EAST 25th STREET • NEW YORK 10 
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it will pay you 
to investigate the 
MOST ADVANCED 
AND COMPLETE 


\ELECTR0PH0RES1Si 
\ APPARATUS 


instrument for 
Electrophoretic 
analysis 


NOT TO BE FOUND 
ELSEWHERE 



Most economical because of greater 
analytical capacity. 

^ Most useful for research and routine 
work. 

► High sensitivity . , . can detect protein 
concentrations as low as 0,002%. 

► Operates continuously regardless of 
atmospheric conditions, except for 
servicing. 

► Most complete . . , includes rapid dialy- 
sis facilities, chamber for freezing and 
storing specimens, sealed mechanical re- 
frigeration system, precision Schlieren 
optics, complete photographic facilities, 
and a rotatable triple diaphragm for 
selecting slit, bar and straightedge 
patterns. 

Compact . . . measures only 30 x 37 x 67 
inches high. Moved about with ease. 

► More convenient . . . operator works in 
front of the instrument. All parts at 
convenient heights and locations. 

^ Shipped ready for operation, 

^ Accommodates semi-micro, macro, mac- 
ropreparative, adsorption, and conduc- 
tivity cells. 

^ Engineered for long life. Components 
rated far beyond their normal operating 
requirements. 



/n 


/7 


AMERICAN INSTRUMENT CO., Inc. 


LVER SPRING 


MARYLAND 


IN METftOPOlirAN WASHINGTON^ G. C. 
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CENCO 


DISH HOLDER 



Cenco Cylindrical Culture Dish Holder 
will hold 100 mm. round Petri dishes dur- 
ing sterilization or incubation. Its capacity 
is 16 dishes 100 XlO mm. or 12 dishes 100 
X 15 mm. Consists of a cylindrical box, 
made of seamless aluminum tubing with 
machined cast-aluminum bottom and tele- 
scoping cover, and a removable frame with 
aluminum end pieces for convenient car- 
rying of the Petri dishes. Dimensions: 
Length, lOf inches; diameter, 41 inches. 

No. 44398. Culture Dish Holder, Cylin- 
drical Form Each $7.25 


PIPETTE BOX 


Cenco C 3 dindrical Pipette Box is designed for hold- 
ing bacteriological pipettes during sterilization, or for 
storage. Made of heavy, seamless aluminum tubing 
with machined cast-aluminum bottom and telescoping 
cover. Dimensions, inside: Length, 16 inches; diame- 
ter, 3 inches. 


No. 46665. 


Pipette Box, Cylindrical Each $5.15 
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ausch& lomb 
Simplified Phase 
Contrast Accessories 



« Long Working Distance Condenser 
[Z Turret-type Abbe Condenser 



You requested it and here it is! The 
Individual Annular Stop Long Work- 
hig Distance Condenser . . . for phase 
contrast examination of tissue cultures 
in flasks or chambers. Provides a long 
working distance . . . from Smm to 
10mm in air. Designed for quick, easy 
■ mounting on either Bausch & Lomb 
Research or Laboratory Microscopes. 
Utilizes simplified accessories similar 
to the turret-type. You get the same 
top image contrast from 14 wave- 
length annulus, positive contrast 
image, and balanced intensit)' of 
direct and refracted light beams . . . 
and the same speed, simplicity, 
and ease of operation. 


WritH for your copj" of 
„ - • ' Catalog D*10i, just off the 

press. It contains important, newly 
published information on phase 
contrast principle and practice, as well 
as new complete information on both 
types of Bausch & Lomb Phase 
Contrast Accessories. Bausch & Lomb 
Optical Company. 652-1 St. Paul 
Street, Rochester 2, New York 


SCH g L0IWB^^^^^<^^<2!^ACCESS0R1ES 
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SHAKING APPARATUS 

FOR THE KAHN TEST 

• QUIET OPERATION • MINIMUM VIBRATION 

An improved model of the original Sargent Spring Suspended Shaking Machine, 
with vibration further reduced by the introduction of reciprocating movement 
of the carriages. 

The carriage in which Kahn tube racks are held is supported by tempered 
steel springs which by slight flexure allow the carriages to be moved through 
their longitudinal axes by the specified amount of IV 2 inches. This device replaces 
former systems of moving frames operating as articulated parallelograms and 
sliding carriage systems, the difference in degree of silence and momentum of 
oscillation being very marked. 

Power requirement is much lower than in older forms and the carriers are 
driven by a small induction type electric motor, silent and smooth running. 

The entire base, cover and carriages of this unit are finished in permanent 
baked white enamel. Other exposed metal parts are chromium plated. The 
apparatus is thus highly sanitary and easy to keep clean. 

No. 7935 rubber plated Kahn tube racks are particularly recommended for 
use with this machine and are held firmly in the carriers by end pressure springs. 

Small and light, this unit is easily handled by technicians. For this reason and 
because of its quiet operation and freedom from vibration, it is recommended 
for use in hospital laboratories in preference to heavier, more noisy units. Length, 
18 inches; height, 10 inches; width, 9 inches; shipping weight, 40 pounds. 

S-7880 SHAKING MACHINE— Kahn, Sargent. Without tube racks, with rubber covered cord 
and plug for attachment to standard outlet for operation from 115 volt, 50/60 cycle, 
circuits $80.00 

SARGENT 


SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL 
MICHIGAN DIVISION IVSV EAST JEFFESSON DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION S9IS FEEIER ST. DALLAS 9, TFXAS 
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CURATE Blood Count 


is Worth Taking 

To aid in correct diagnosis and proper 
treatment of patients, a blood count 
f?iust be accurate. That is why most 
technicians follow accepted tech- 
niques with utmost care . . . why they use only 
the finest equipment . . . why the majority choose 
the famous Spencer “Bright-Line” Haemacytometer. 
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BRIiHT-LINE Chambers offer 
these 6 Safeguards to Accuracy 


Or^EATER CONTRAST BETWEEN CELLS AND BACKGROUND 

Cells appear dark, lines bright, background gray. Each cell is easily 
counted — even those which overlap lines. 

IViORE EVEN DISTRIBUTION OF CELLS 

Surface tension differences between metalized surface 
of chamber and glass surface of cover cause cells to 
distribute more evenly and chamber to fill more 
readily. 

SIMULTANEOUS RESOLUTION OF BLOOD 
CELLS AND RULINGS 

It is not necessary to stop down the condenser of your 
microscope since blood cells and rulings can be clearly 
resolved at full diaphragm opening. 

METALIZED BACKGROUND ELIMINATES GLARE 

Absence of glare provides clearer vision and reduces 
eyestrain. 





INDENTATION OF UNDERSIDE PROLONGS USEFUL LIFE 

Introduction of a slight concavity directly under rulings prevents 
scratches appearing on lower surface of chamber. Such scratches 
impair counting accuracy. 

PRODUCTION TOLERANCES ARE HELD TO THOSE RECOMMENDED 
AND SET FORTH BY THE U. S. BUREAU OF STANDARDS 


American ^ Optical 

COMPANY 

Scientific Instrument Division 

Buffalu 15, New York 


When you buy, specify "Bright-Line” and 
accept no substitutes. Immediate delivery 
from your supplier or write Dept. W-16. 
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No repeated hailing of pipettes when you're 
using this efficient TECHNiCON washer . . 
they're gathered, cleansed, washed, and dried 
in the same basket. In three brief minutes, the 
TECHNICON Pipette Washer delivers a sparkling- 
clean basketload (200 at a time, 1 ml in lOOth's 
. . . and it'll take them up to 1 8" long). 
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Modern, All-Metal, Fully Enclosed, More Convenienf 

This streamlined manometric apparatus ment at any desired point. Additianal re- 
contains new features for more accurate finements for the operator's convenience 

analysis and is equipped with Van Slyke- include a trough for recovering mercury . . . 

Folch extraction chamber for use in carbon individual fluorescent lights for reading 

determinations as well as gas analysis. manometer and extraction chamber ... a 

The entire shaking mechanism is enclosed rack-type slide holder for raising and lower- 

in an all-metal, seamless housing. Motor, ‘ 9''°'^“°- 

wiring, and driving gears are protected • • • 9°* tight stopcocks, selected for 

against spillage and fumes. The perfectly ^hich reduce wear . . . en- 

balanced housing and weighted base insure apparatus can be carried by one man. 

quiet operation. Crevices are minimized to JLl 3590 Improved Van Slyke Manometric Appara- 
prevent trapping of mercury. described with manometer tube, extraction 

chamber, leveling bulb, aspirator bottle, thermo- 
Speed of ball-bearing motor, controlled by n,eter, cord and plug but without mercury. For 

an improved rheostat, permits exact adjust- operation on 1 15 volts, A. C. each $285.00 

COMPANY Serving Science Since 7860 

1831 Olive Street • St. Louis 3, Missouri 
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mass demonstration in the auditorium 

The projectionist can follow a specimen through a progres- 
sive series of ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 



The auxiliary Scopicon dark-chamber “round-table” 
affords superb facility for small-group study. 
Here the projected image is cast upon a platen 
within a light-tight chamber, with separate light- 
excluding viewing hoods for each observer. Any 
number up to ten may share in conference, which 
can be conducted in a normally lighted room. A 
pointer at each port permits any observer to indi- 
cate areas of interest to all the others for discussion. 



. . . and for 
small-group 
‘round-tables” 
in a normall/ 
lighted room 






for example.) in 

The 64,000 lumen intensity of the 
Scopicon high-pressure mercury 
lamp permits auditorium demon- 
stration of blood smears even 
under oil-immersed microscope ob- 
jectives. in projected images six 
feet or more across, the minute 
granular details of white blood 
cells can be seen, due to the pin- 
point character of the 1 mm. square 
(approx.) focal spot employed. The 
Scopicon light is steady, flickerless 
. . . its brilliant white color exhibit- 
ing biological stains to the greatest 
advantage. May we send you the 
brochure describing this versatile 
instrument? 



SCOPICOK^, Inc. 

215 East 149th St., Netr York 51, N. Y. 
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The national total of undiagnosed or “unknown" diabetics may run from a million to 
two or even three.'-- Modem treatment, when promptly initiated, can do much to 
prevent metabolic decompensation and to minimize diabetic complications. There- 
fore, the clinical revealment of diabetes, mellitus at an early stage is essential. 

Thus, “all patients who present themselves to the physician for an examination should 
have a routine urine examination. ““ In this phase of practice, the advantages of 
Clmitest® tablets for urine-sugar analysis are considerable. 


Cliiiitest is dependably accurate, yet it takes only a few seconds to perform. The test 
is simple— no external heat need be applied; interpretation is by direct color com- 
parison. Clhiitest is convenient both for the doctor’s office routine and for the diabetic 
patient’s prescribed sugar-level checkups. 

(1) Joslin, E. P-; Postgraduate Med. 4:302 (Oct.) 1948. (2) Kemper, C. F.: Rocky Mountain M. J. 45:1092 
(Dec.) 1948. (3) Pollack. H.: New York Med. 4*15 (Dec. 5) 1948. 
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iedical Microscopes 




BINOCULAR MICROSCOPE 
BST 25/92 

(Interchangeable monocular 
tubewithdraw tube available) 

The ideal instrument for the 
medical profession offering; 

Boll-bearing fine adjustment 
Built-on, ungraduated mechan- 
ical stage 

Quadruple nosepiece 
3 Achromatic Objectives; 

16 mm., 4 mm., 1/1 2th oil 
2 poirs of eyepieces 
Magnifications 60-1 OOOX 

$476 




MONOCULAR MICROSCOPE 
CT 25/92 

The preferred student and lab- 
oratory microscope featuring; 

Sturdy construction 
Unsurpassed optical perform- 
ance 

Smooth-operating fine adjust- 
ment v/ithout gears 
Built-on, ungraduated mechan- 
ical stage 

Magnifications 60-1000X 

$298 


Write today for Catalog Micro — 100 B 
E. LEITZ, Inc • / 304 Hudson St., New York 13, N. Y- 

LEITZ microscopes • BINOCULARS • SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 
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Anti-(^^ Serums 

to test every blood— completely 


More and more pathologists are making 
complete Rh determinations for blood infusion 
cases. They’re turning to American for five 
potent serums -Anti-Rho (Anti-D), Anti-Rho 
(Anti-CD), Anti-Rtli! (Anti-DE), Anti-rh" 
(Anti-E) and Anti-Hr' (Anti-c). 

The slide method gives accurate, unmistak- 
able readings in two minutes. No microscope is 
needed. Serums, prepared to N. I. H. specifica- 
tions, may be used with fresh, clotted, oxalated, 
heparinized or citrated blood. They retain 
original potency over a long period even under 
adverse conditions. Six strategically located dis- 
tributing centers assure you of prompt service. 

Write today for descriptive literature on 
American’s complete line of blood-typing and 
blood-grouping serums. 
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A.H.T. CO. SPECIFICATION 

BLOOD PIPETTE SHAKER 

With automatic shaking control and shutoff, providing quick, effective and 

reproducible shaking 



3426-A, 


SHAKER FOR HEMACYTOMETER PIPETTES, Research Model, Electric, 
A.H.T. Co. Specification. For quick and effective shaking of diluting pipettes in a 
reproducible manner. The automatic shaking action, requiring approximately thirty 
seconds, comprises 1200 rapid, transverse vibrations of small amplitude, with auto- 
matic shutoff, reducing the possibility of hemolysis due to mechanical rupture and 
fragmentation of fragile erythrocytes. 

Consisting of a shaded-pole electric motor fitted with eccentric drive and spring device 
for converting continuous into vibrator 3 ’ motion; gear train with cam and micro-switch for 
limiting the predetermined number of vibrations; all enclosed in dome-shaped aluminum hous- 
ing on cast metal base, with push button for starting, and aluminum pipette holder with nickel- 
plated spring bronze clips. ■ 

The pipette holder is a simple device which permits insertion or removal of pipette with 
one motion. The tj’^pe and amplitude of the stroke make it possible to shake the pipette effi- 
cientb’ with both ends open but, if preferred, shaking can be accomplished without removing 
rubber tubing, mouthpiece or closure. Overall dimensions 6^ inches diameter x 8 inches high; 
current consumption 0.1 ampere. 

CAUTION. Blood cells begin to settle iramediatelj' after vibration ceases and delaj' 
in filling the counting chamber, particularly for red cell count, will introduce appre- 
ciable error. While this Shaker is offered with a two-place head, wc do not recommend 
shaking more than one ‘pipette at a time except when making routine counts of red and 
white cells on the same specimen, or when used simultaneous^' by more than one 
technician. 

3426-A. Shaker for Hemacytometer Pipettes, Automatic, Research Model, EVectric, A.H.T. Co. Specification, as above 
described, with two-place head, thick sponge rubber pad, 5-ft. connecting cord, sTOtch and plug. Por use on 

US volts, 60 cycles, single phase, a.o. only 40.00 

10% discount in lota of 6 or move. 
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DEGENERATIVE CHANGES IN THE RIGHT HALF OF THE LI^TilR 
RESULTING FROIM INTRA-UTERINE ANOXIA* 


PETER GRUENWALD, M.D. 

From the Deparlmcnls of Pathology, Long Island College of Medicine and Kings Comity 

Hospital, Brooklyn, Hcto York 

In the course of autopsies on newborn infants a difference in the appearance 
of the two lateral portions of the liver was found in several instances. There was 
a sharp dividing line which took a zig-zag course, roughty parallel to the falci- 
form ligament, and 1 to 2 cm. to the right of it. A similar dividing line was seen 
on the cut surface. The two portions of the liver were approximately of equal 
size, since a greater part of the liver is normally present to the right of the fal- 
ciform ligament. The difference noted grossly between the halves of the liver 
was confirmed by a difference in the histologic appearance, as will be described 
below. In subsequent autopsies attention was centered on similar findings, and 
inconspicuous differences between halves of the liver were then found which 
previously would not have been noted. A standard method was used in obtaining 
tissue from the liver for microscopic examination so that sections would contain 
areas on both sides of the dividing line. A block was cut from a transverse slice, 
e.\'tending from the falciform ligament to the right for about 3 cm., and the right 
side was marked by a notch which then appeared in the finished sections. This 
method was also used in livers which grossly showed no dividing line, and addi- 
tional instances were thus discovered on microscopic examination. 

Pertinent changes noted in cases with a difference between the halves of the 
liver are compiled in Table 1. It is impossible to give the exact incidence of the 
finding under consideration, since the attention given to this point varied 
throughout the period of collection of this material. The following data will 
give an approximate indication of the incidence. Thej’’ are based on autopsies 
on stillborn infants and infants aged 2 months or less. During a period in which 
grossly visible differences within the liver Avere sought for, approximately 200 
such autopsies Avere performed, and a dhdding line Avas found in 20 instances 
and confirmed microscopically. In about 90 instances in AA'hich no such line Avas 
seen, liver sections Avere prepared as described above, and microscopic examina- 
tion revealed 10 additional cases Avith a difference in the appearance of the tAvo 
sides not seen grossly. The incidence is thus at least 15 per cent. 

Microscopically, Amrious degenerathm changes AA-ere seen either only in the 
right half of the liver or more severely in the right than in the left half. The 
changes, as listed in Table 1, included cloudj’’ SAvelling (Figs. 1, 2) or fat-free 
vacuolation (Fig. 9) of the cytoplasm, fatty metamorphosis (Figs. 1, 4, 5, 9), 

* Publication No. 6 of the Brooklyn SurA^ey of Neonatal Pathology. A number of hospitals 
in Brooklyn contributed pathologic material for this survey, which is supported by a re- 
search grant from the Division of Research Grants and Fellowships of the National Insti- 
tutes of Health, U. S. Public Health Service. 

Received for publication. May 13, 1949. 


801 



802 


GRTJENWALD 


« 

O 


o 


C5 

a 

tt 


!? 

s 

•rH tj 

H o 

s 

« « 
•< CL 

H ^ 
a 

C5 

■< 

P 

H 


tH 

M 

D3 

z 

< 

a 

>-( 

o 

< 

< 

« 


p 

c 


V 


rt 


V 2 
♦is O 

rt 


C/3 

>» 

•t: 

53 


o 

O in 

c> 




Esoph- 

agilis, 

Gastric 

Erosion 

III 1 + 


+ 

1 1 + 1 

1 1 + + 

N'ecro- 
sis in 
Artery 

1 1 1 1 1 1 + ( 

1 + 

1 1 1 

1 1 1 

1 1 + + 

Pefech. 

Hemor- 

rhage 

++++ ++ 

+ + + - 

h + + 

+ + + 

+ 14-4' 

Aspi- 

rated 

Vernix 

1 1 1 + 1 1 + + + 

+ + 

h + + + 

+ + + 

1 4" 1 + 


I I I I I 


I I I I 


I + I 1 
+ 

+ 


^ ^ 4P> 

I r^ I ^ + 


I ^TT 
+ 

4* 


{ I 

T T 


I ^ ( 

4" T T 


+ + 


/ I I 


III II 


/ / / / 


1 I I I I 


+ 

+ 

+ 


+ 

+ 


+ I + 

4- 


II II I i 1 1 

iTT TT TTYT 




+ + j^ + j^+ + 

+ + I + + + + 



+ + I 


3 

'o 


+ ! + 


lO 


lO 


lo 


io 


lO 


lO lO 


cSco??c§^^^^^§ 5 SioSSSS»oi§io'^^§io »3 

— o 


^ ^ ^ w ^ 


o 

X2 


CO 


^C<JcO-^lOcDt^OOCiOTHC^CV5'^»OCOt^CO 


C3 O 
T-- CN 


a 

c3 

4-3 

«3 

a? 

03 

a 

. Ut 

O 

Xi 

o 

> 


P w :: :: 

o 

xs 

l>. C5 O 


1-H CQ CO 
(N <N (M 


ANOXIC CHANGES IN FETAH LIVER 


803 




+ I I ++ I I + I ++ I I I I I 




H — hl + l + l I l + l l + l 


I I I I I I 


+ + ^ . 
■+ + + 
+ + 
+ 


I + I I I I I 


+ 

+ 


+ + + + 


I I I I I 


I I I I I I I I 

T']'T+'rT'i''r 

+ 

+ 


+ I 


+ 

+ 


+ 


*5 I + 

. 

+ + + + 
+ + 
+ 


+ 

40 + + 

. ''4. ^ -V, ■4,^ 

+ ++ + 

+ + + + 

+ + 


^ ^ 
+ + + 


T + ^ 


+ I 


+ + 
+ 


+ 

. •'v 

+ 


I + 


+ 11 + 


+ '^ + + '^ 


+ + 
+ 


+ + 
+ + 


+ 

. ^ ■ 
+ 
+ 


fill 


I ^ 

w 
+ I + 
+ 


I I I I 

T Y + Y 
+ 


I I I I 

YYYY 


+ + + + 


+ 

+ + 

+ + 
+ 


^ + + 
I "1 — t* 


+ + + + 1 

+ + 1 

+ 1 

+ 1 

1 1 

1 + 

+ 1 

+ + 

^ rfH 

to i© i© W5 rt^ 

^ ©I r>- 
t© c© 

'rt< 00 
r** Tfi 

00 i--» 

47 

SO. 5 

O I- 


r-t h- 
1© 1© 


>> - 
c3“ 


o a: 


tW'^C^C'lC^C^COCCTj^OO ^07'^t^t^CO 
C^WOJC^COCOCOCC 


c 

lOCOh*COC50*-i<MeO-t»iCOh*COOOl2 *-*C^CCi'^ 
c^icN<Nc<i(Ncccococco7cccQcocceo-r 


-r -r -j' 


c5 

o 

k. 

o 

• 4-9 

c 

c 

o 

(-> 

c3 

CO 

tc 

c 

tG ^ 
a S 
> a 
o 

c3 

t£) 

O ^ 

^ w 

+ 8 

+ & 
+ w 

o 8 


s 

© 


©4 

w 

o 


© 

tD j= 

E 

’til ^ 

§1 

1 - 

10 o 

c3 © 

a *- 

'tD ^ 

m — 


tfl Ci 

c > 

c3 I- 

© ^ 
'o ® 

03 3 

C 2 
o ^ 

• 4-9 >. 
.£ 

•n ^ 
© “ 
^ c 

c3 a 

s ^ 
.s © 

03 ^ 

© TZ 
© £ 

H b 
* ^ 


804 


GRUENWALD 


hemosiderosis (Fig. 6), atrophy with severe congestion (Fig. 7), or multiple 
foci or necrosis (Figs. 3, 12). Cloudy swelling appeared either in the form of 
granular cytoplasm (Fig. 1), or as a very pale cytoplasm with a few granules and 
a distinct cell border (Fig. 2). The distinction of fatty and fat-free vacuoles 
was made in the majority of cases by examination of frozen sections stained with 
Sudan III; in some others in which material for fat stain was no longer ob- 
tainable, it was felt that routine paraffin sections permitted the identification. 
The presence of iron-containing pigment was recognized only in the presence of 
a positive Prussian blue reaction. Atrophy manifested itself by very thin liver 
cell plates separated from one another by wide sinusoids (Fig. 7). At the first 
glance there was the appearance of severe, chronic venous congestion. However, 
inasmuch as the left half of the liver did not show this severe change, and since 
there was no known cause or other indication of extreme congestion, it appears 
that the condition is largely one of atrophy of liver cells. A similar explanation 
has been given for the shrinlcage of cells in chronic congestion of the liver.^ 

The findings in a few representative cases will be described. Case 3 was that of a stillborn 
male infant measuring 38 cm., and weighing 1300 grams. The mother bled for two weeks 
prior to spontaneous delivery. A tentative diagnosis of premature separation of the placenta 
was made. The last fetal movements were felt two days before delivery. The infant was 
only slightly macerated and showed moderate edema and general venous congestion. Focal 
hemorrhages were present in the epicardium, pleura and testes; the heart was dilated; 
the lungs showed partial expansion of the alveoli with fluid. On the surface of the liver a 
faint difference in appearance was seen between the right and left halves, with a borderline 
somewhat to the right of the falciform ligament. On section this difference was more con- 
spicuous; the left half was firmer and paler red than the right. Microscopically the liver 
cells in the left half of the organ were of average size and contained small vacuoles in the 
cytoplasm. In the right half the cell cords were very thin, showing atrophj'- as mentioned 
above (Fig. 7). 

In Case 10 the infant was somewhat more macerated. It was a male, measured 49 cm. and 
weighed 2600 grams. Autopsy revealed hemorrhages in the epicardium, pleura, thymus and 
brain. The lungs contained aspirated vernix caseosa, and were the seat of pneumonia. 
The liver showed externally a striking difference between its halves; the left half was paler 
and firmer than the right (Fig. 8). Microscopic examination was unsatisfactorj^ owing to 
severe postmortem changes. 

Case 24 v^as that of an asphyxiated infant born after long labor and surviving for a short 
time. The mother was in weak labor for 48 hours, and was delivered by cesarean section be- 
cause of cephalopelvic disproportion. The infant did poorlj’-, and upon arrival in the nurs- 
ery gave the impression of being lifeless. With the use of various methods of resuscitation 
it was kept alive for 19 hours, but it never cried properly. At autopsy the body measured 
57 cm. and weighed 3260 grams. There was general congestion, and dilatation of the heart. 
All the conditions believed to be indicative of asphy.xia, which are listed in Table 1, were 
present, as well as pneumonia and focal necrosis in the adrenals. The liver showed on the 
surface and on section a sharp line of demarcation of its halves; the left half was somewhat 
darker red and firmer than the right. There was moderate cloudy swelling of the liver 
cells. In the right half of the organ the cytoplasm contained numerous vacuoles of various 

Fig. 1. Case 39. Section from the right half of liver, showing granular cytoplasm of liver 
cells with large fat vacuoles. X 400. 

Fig. 2. Case 15. Section from right half of liver. Liver cells have very pale cytoplasm and 
distinct cell borders. X 4C0. 

Fig. 3. Case 32. An area of necrosis in right half of liver. X 125. 
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sizes (Fig. 9); some of these contained fat as verified in frozen sections. No vacuoles were 
present in the cells of the left half (Fig. 10). 

Case 25 was that of an infant whose liver showed the most striking gross changes in the 
right half; the}^ are inadequatelj’’ reproduced in Figure 11. This male infant was born spon- 
taneously after 12 hours of labor. It breathed irregularlj" and was intermittently cj^anotic. 
The bodj^ was flaccid e.xcept for right-sided convulsions. The infant expired one daj^ after 
birth. At autopsy the bodj' measured 51 cm. and weighed 3100 grams. As in the previous 
case, it showed general congestion, dilatation of the heart, aspiration of vernix caseosa, 
pneumonia, and the pathologic changes listed in Table 1; esophagitis was moderate. On the 
surface of the liver there was a line of demarcation 2 cm. to the right of the falciform liga- 
ment. The right half was yellowish in color, and the left half pale red. On section, the right 
half showed within the yellow tissue scattered hemorrhagic areas (Fig. 11). Frozen sections 
revealed a moderate amount of fat only in the right half of the organ. Paraflin sections 
showed scattered areas of necrosis having no typical relation to the portal fields or central 
veins (Fig. 12). There was extensive necrosis in the wall of many arteries throughout both 
halves of the liver. 

Case 31 was described in detail elsewhere^ with regard to rupture of the liver and hemo- 
peritoneum. The right half of the liver showed histologieallj'^ complete hemorrhagic necro- 
sis. Rupture occurred over this area on the second day of life. This case possibly represents 
a severe or later stage of atroplij"- than that found in Case 3. 

In Case 34 the liver showed grosslj’’ no difference between its halves. However, sections 
stained for iron showed a ver.y conspicuous difference, similar to that seen in Case 6 (Fig. 6). 
This infant died at the age of two daj's with erythroblastosis fetalis and Kernicterus. 
Microscopicall}’’, the lungs showed hyaline membranes in some bronchioles, aspirated 
cornified cells, and pneumonia. Many petechial hemorrhages were present in various 
parts of the bodj% Esophagitis and gastric erosions were found, as well as foci of necrosis 
in the wall of hepatic arteries. 

In Case 35 the infant had a typical history of severe asphyxia. The clinical diagnosis of 
partial separation of the placenta was made during labor and was later confirmed by ex- 
amination of the placenta. The infant had to be resusgitated for two hours bj'' artificial 
respiration, injection of coramine and aspiration of the respiratory passages. It went 
gradually downhill and expired two daj's after birth. Findings at autopsj’’ included severe 
general congestion, focal hemorrhages in the epicardium, pleura, thymus, peritoneum and 
endometrium, areas of necrosis in the wall of the coronarj' and hepatic arteries, aspiration 
of cornified cells and pneumonia, as well as focal necrosis and hemorrhage in the adrenals. 
The liver was yellowish in color and showed distinct lobulation. An inconspicuous border- 
line between its halves was seen about 1.5 cm. to the right of the falciform ligament; the 
tissue to its right was more j^ellow in color than that to its left. Microscopicall}’’, the liver 
cells in the right half contained many more fat-free vacuoles and much more iron than those 
in the left half. 

An example of the findings in older infants is furnished by an eight-day-old male in- 
fant (Case 40). His birth weight was 2700 grams. The onset of respiration was not spon- 
taneous and stimulation was necessary. The baby whined during the first four daj'^s and 
never cried properly. He was restless and took only part of each feeding. Bowel movements 
had to be induced bj^ enema. On the seventh day he was cyanotic and had feeble respira- 
tions for one hour. On the following daj'' he was admitted to the hospital in poor condition 
and on this dajq he died. At autopsy the bodj" weighed 2160 grams, was edematous and 
jaundiced. The liver showed distinct lobulation, and a difference in the appearance of the 


Figs. 4 to 7. Sections showing the border of the right and left half of the liver. _X 125. 
The right half is on the left side of each figure. Figures 4 (Case 12, hematoxylin-eosin) and 
5 (Case 9, frozen section, Sudan Ill-hematoxylin) show much more fat in the right half 
than in the left. In Figure 6 (Case 6, Prussian blue reaction and basic fuchsin) there is 
an excess of iron on the right side. In Figure 7 (Case 3) the liver cells in the right half 
are thinner than in the left half. 
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halves as shown in Figure 13. iNIicroscopically, the right half contained much fat and the 
left half very little. One might assume that owing to the poor condition of this infant 
throughout the eight days of its life, the degeneration present in the right half of the liver 
at birth was never reversed. 




Figs. 11 and 12. Case 25. There was a conspicuous difference in the 
gross appearance of the halves of the liver (Fig. 11). The right half was 
pale yellow and contained hemorrhagic areas. Microscopically, it showed 
many area.s of necrosis (Fig. 12. X 125). 


DISCUSSION 

In evaluating the present findings one is reminded of the fact that in the adidt 
the blood from certain tributaries of the portal vein enters one side of the liver, 
and the blood from other veins supplies the other side of the organ (Kinney and 
Ferrebee®). This e.xplains the distribution of metastatic carcinoma or absces.ses 
in certain cases. However, diffuse alterations of the pai’enchjmia in one-half of 
the lii’^er ha^■e, to the best of my knowledge, been reported only in e.xperimental 
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animals but not in man. There is no evidence of the existence of any agent which 
-might enter the portal vein of the fetus fx-om just one of its tributaries, and then 
damage the cells in one-half of the liver. In search of an explanation of the pres- 
ent observations it was recognized that certain peculiarities of the fetal circu- 
lation might affect the liver; this Avas suggested by the fact that in the great 



Fig. 13. Case 40. Grossly visible difference between the halves of the liver. 

Fig. 14. Liver of a newborn infant after injection of diluted India ink into the 
umbilical vein. The ink has entered the tissue onlj’’ on the left side (right side of 
figure). 

majority of our cases the subjects were stillborn or newborn infants who might 
haAm acquired the abnormality in utero. 

Six normal-appearing livers from autopsies on neAvborn infants Avere used in 
pertinent expei’iments. After clamping of the ductus Amnosus, diluted India ink 
was injected into the umbilical vein. It entered only the tissue of the left half 
of the liAmr and produced a dividing line which closely resembled that in the 
pathologic material (Fig. 14). This suggests that in the living fetus some of the 
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arterial blood of the umbilical vein maj'^ enter the left half, and not the right 
half, of the organ. This is in agreement with presentations of the developmcnl 
of the umbilical vein in text books of embiyologjL According to these, the de- 
generation in the embiyo of certain parts of the paired umbilical veins leaves an 
asymmetrical state, and in one text book a diagram (Patten," Fig. 406, D) 
clearl}’’ shows branches of the umbilical vein extending only into tlie left half 
of the liver. 

The present pathologic findings suggest that the arterial blood of the umbilical 
vein has a protective action on the left half of the liver. Several lines of evidence 
suggest that this happens in anoxia before or at birth. Gillman and GillmaiP 
have studied the effects of various types of anoxia on the liver, and have found 
the same changes which are present in our material, except for deposits of iron- 
containing pigment. The same authors found these changes in IS of 25 stillborn 
infants examined. This has been confirmed in numerous autopsies performed 
during the period of collection of the present material; in many instances there 
was no difference between the halves of the livei’. Table 2 gives data on signs of 
asphyxia found in the present material. In addition to the usual signs, such as 
focal hemorrhages in the thoracic viscera or the brain, or massive aspiration of 
vernix caseosa, two others are included which are frequently associated with 
the lesions under consideration, and have tentativcb’’ been correlated with 
asphyxia at birth. One of these is focal necrosis in the wall of arteries of the heart 
and liver, which occurs in stillborns and newborns with signs of severe asphyxia.'' 
The other. pathologic condition is acute esophagitis found in infants of all ages;' 
there are indications that it is a “sho.k” lesion (Penner and Bernheim®). Among 
newborn infants those with a history or with signs of severe asph3’'xia appear to 
be predisposed to esophagitis, owing perhaps to shock caused bj^ asphyxia. “ 

In evaluating the incidence of arterial necrosis in the present series of cases, 
one should note that it is higher than in imselected autopsies (Table 2). Data 
for the latter are taken from previous work on coronaiy arteries,' corrected 
for additional cases with necrosis in hepatic I'essels. There is no difference betAvcen 
the halves of the liver in the occurrence of arterial necrosis in the portal fields. 
This is readilj’’ accounted for bj" the fact that the blood suppb'' of the arterial 
wall arises from branches of the arteries, and not from channels which maj’ or 
may not carry blood from the umbilical vein. 

Esophagitis is uncommon in stillborn infants, and mild when it occurs. All 
data in Table 2 referring to this lesion concern liveborn infants only. The much 
higher incidence in the present group is obvious. 

The fact that onlj’- some of the infants with anoxic changes in the liver sliow a 
difference between the halves, suggests that protection bj’’ blood of the uml)ilical 
vein is effective onlj'^ in a limited range of intensitv or duration of anoxia. 

The clinical histories reveal in manj’- of the present cases the existence of pro- 
longed periods of anoxia after birth. This ma.y be related to the present findings 
either because it is a continuation (and therefore an indication) of previous in- 
trauterine asplyxia, or because it maj^ act on a liver the right half of which is 
more susceptible because of previous damage in utcro. 
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A lateral difference in the distribution of iron-containing pigment is not 
readily explained. Large amounts of this pigment were present only in instances 
with eiythroblastosis fetalis. It is conceivable that liver cells damaged by anoxia, 
or by a combination of anoxia and the effects of erythroblastosis may more readily 
absorb the pigment, or that the concentration of the latter in the blood stream is 
lower where there is admixture of blood coming direct from the placenta. There 
may be a cumulation of the effect of anoxia not only with erythroblastosis, but 
also with other diseases affecting the liver, e.g., in Case 33 with an undetermined, 
presumabb'’ infectious condition (perhaps toxoplasmosis or fungus infection 
affecting almost eveiy organ in the body). 

Four older infants exhibited lateral differences in the liver similar to those in 
newborns (see the thiz’d gi'oup of cases in Table 1). Wliether or not this is a 
condition persisting from the time of birth, cannot be decided with assurance. 


TABLE 2 

Incidence of Findings Suggestive op AsPHnax in Newborn Infants with 
Degeneration of the Liver Predominant in the Right Half* 


GROUP OF CASES 

NUM- 
BER OF 
CASES ; 

ASPIRATION 
OF \'ERN1X 
CASEOSA 

PETECHIAL 

hemor- 

rhages 

NECROSIS IN 
CORONARY OR 
HEPATIC 
ARTERY 

ESOPHAGITIS^ 

GASTRIC 

EROSIONS 

With degeneration in right half of liver; 
Stillborn 

1 

20 

13 of 18 

15 of 15 

2 of 18 


Liveborn, up to 3 days 

18 

8 of 18 

14 of 18 

8 of 18 

12 of 16 

Total 

38 

21 of 36 

29 of 33 

10 of 36 

1 

Control: unselected cases 

1 

i 

1 

1 

i 

26 of 221 

18 of 86 
(liveborn 
only) 


* Since information on each of these points was not available in every instance (see 
Table 1), the number of cases examined varies and is specified for each condition tabulated. 


This explanation is readily acceptable in Cases 42 and 44 in which a difference 
in the amount of hemosiderin in the tissue may well have persisted for several 
weeks. In 3 of the 4 older infants the difference concerns the fat content. In one 
instance (Case 43), there were foci of necrosis in the right half of the hver; they 
did not appear to have been quite recent and may or maj’’ not have dated from 
birth. As was mentioned before, an increased susceptibility of the right half of 
the liver to damage may conceivably persist for some time following intrauterine 
asphj^xia, so that postnatal influences may have a greater effect on that part of 
the oi’gan. The absence of concomitant signs of neonatal asphyxia in these cases 
(Table 1) is obviousty due to the long time elapsed since birth. 

COMMENT 

Findings of a difference in the structure of the lateral halves’ of the liver in 
infants are significant as an indication of prenatal liver damage, presumably due 
to anoxia occurring while the placental circulation was intact. In liveborn in- 
fants this finding may be helpful in the evaluation of signs of anoxia in relation 
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to the time of birth. However, it should be remembered that not all cases of 
intrauterine asphyxia show this feature; on the other hand, a difference between 
the halves of the liver may be increased after birth by the action of anoxia or 
other injurious agents on the previous^ damaged right half. 

Knowledge of this condition is also desirable because the finding is conspicuous 
in some instances and the pathologist may wish to interpret it; he ma}’’ then make 
the diagnosis of intrauterine asphyxia at the time of autops}% before sections are 
available. In macerated stillborn infants this condition maj’’ 03casionall3’’ be 
recognized when the preservation of tissues is too poor for satisfactoiy micro- 
scopic examination. 

It is conceivable that a similar difference, but with more severe changes on the 
left side, may result from injurious agents reaching the fetus from the umbilical 
vein; no such case has j’^et been observed. 

SUMMARY 

In about 15 per cent of infants less than two months of age degenerative 
changes of various degrees wei'e found in the liver, more severe in the right half 
than in the left. Most of these infants were stillborn or died within three daj's of 
birth. 

It was demonstrated that a similar difference between the halves of the liver 
exists with regard to its circulation, as blood from the umbilical vein reaches the 
parenchyma of the left half onljL This suggests that in viero the arterial blood of 
the umbilical vein presumallj'’ protects the left half of the liver from anoxia. 

Other findings in the present cases support the assumption that the infants 
suffered severe anoxia. 

The presence of a difference in the appearance of the lateral halves of the 
liver, Avith a sharp dividing line somewhat to the right of the falciform ligament, 
therefore, suggests degeneration due to intrauterine anoxia. 
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ADHESIVENESS OF BLOOD PLATELETS IN THROMBOEMBOLISM 
AND HEMORRHAGIC DISORDERS 

H. Diagnostic and Pbognostic Significance of Platelet Adhesiveness* 
SYLVAN E. MOOLTEN, M.D., LEO VROMAN, and GEORGINE M. S. VROMAN 

From the Research Division, Laboratory Service, St. Peter's General Hospital, 

New Brunswick, Neiv Jersey 

In the preceding paper a method was described in which a wick of glass-wool 
is employed as an adsorbing filter to measure platelet adhesiveness in a small 
sample of citrated blood. Extended trial of the method has given satisfactory 
evidence of its value in analyzing conditions in which altered behavior of blood 
platelets is a significant factor. The present report is concerned with the diagnos- 
tic and prognostic significance of platelet adhesiveness in various pathologic 
conditions. 


HEMORRHAGIC DISORDERS 

Thrombocytopenic purpura. In 3 cases of thrombocytopenic purpura extreme 
depression of platelet adhesiveness Avas found (Table 1, A), Two were cases of 
idiopathic thrombocytopenic purpura, the third a case of splenomegalic purpura 
complicating cirrhosis. In 3 cases of secondaiy thrombocytopenic purpura re- 
sulting from widespread leukemic involvement of the bone marrow, platelet 
adhesiveness was generally elevated despite the low total count. The contrast 
between the two types of purpura is possibly significant theoretically as evidence 
of the difference in their underlying mechanism. Thrombocytopenic purpura 
which is caused by hypersplenism, as may be the case in the first 3 patients, has 
been explained as the result of the suppressive action of the splenic hormone, 
ihrombocytopen,'^'^ upon megakaryocytes. Its effect is manifested by diminished 
segmentation of the cytoplasm of the megakaryocytes into platelets.^ The reduced 
adhesiveness found by our method in platelets formed from such megakaryo- 
cytes suggests the continuing action of thrombocytopen upon platelets after 
they enter the circulation. This supposition is partly confirmed by our finding 
that thrombocytopen, added to blood in vitro, will depress the adhesiveness of 
platelets having initially normal or high adhesiveness.*^ Baar *• ® has shown that 
the platelets of patients Avith purpura also manifest greatly retarded lysis in 
vitro in contrast to those of hemophilia or other conditions. The normal or 
elevated platelet adhesiveness noted by us in thrombocytopenic purpura second- 
ary'’ to leukemia probably indicates that the megakaryocytes in this conditiOTV"' 
are much reduced in number, yet are capable of segmenting in a normal manner 
in response to the increased demand for platelets. Similar findings AA'ere en- 
countered in aplastic anemia. 

* Aided by grants from the Dazian Foundation, Dr. P. M. Clarke, and Mr. Harry R. 
Hillman. 
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Effects of thronihocytosin. The action of thromboc 3 ’'to 3 in (obtained from egg 
yolk'^) proved to be virtualb’’ the exact opi^osite of that of thrombocjTopen (see 

TABLE 1 


Bleeding Time (Ivy"), Total Platelet Count, Adhesive Index, and Adiiesivi; 
Platelet Count in Patients with Hemorkhagic Disorders. Effects 

OP Thrombocytosin 



BLEEDIKC 

1 

TOTAt 

INDEX 

ADRESIXT 


TISIE (ivy) 

rL.\TEIXTS 1 

PL.\TELETS 


A. Thrombocytopenic Purpura 


Essential thrombycotopenic purpura (2 cases) 





1. Initial study 

>25' 

51,000 

0.78 

4,000 

17 hr. after Thrombocj’tosin 

8' 20" 

42,000 

1.47 

20,000 

2. Initial study 

>30' 

31,000 

0.67 

0 

6J- hr. after Thrombocj’tosin 

151' 

31,000 

1.15 

9,600 

Purpura associated with cirrhosis 





Initial study 

151' 

135,000 

0.69 

0 

4 hrs. after Thrombocytosin 

6' 40" 

135,000 

1.26 

49,000 

17th day: exitus 

Purpura associated with leukemia (3 cases) 





1. Initial study 

>16' 

33,000 

1.71 

17,000 

4 weeks later (remission) 

6' 

346,000 

1.48 

153,000 

2. Initial study 

9' 50" 

120,000 

1.53 

55,000 

13th day 

15' 20" 

36,000 

1.05 

10,000 

20th day: after Thrombocytosin 

>25' 

34,000 

1.29 

12,000 

22nd day: after Thrombocj’tosin 

>15' 

193,000 

2.35 

120,000 

40 th daj’ 

>15' 

44, COO 

1.28 

19,000 

81st day: exitus 





3. Single test 

15' 

22,000 

2.08 

13,000 

Purpura associated with aplastic anemia 

>20' 

35,000 

1.86 

19,000 


B. Nonthrombocytopenic Purpura 


Purpura simplex (2 cases) 


i 



1. Initial study 

2' 8" 



8,000 

3 mo. later: after calcium 

2' 10" 

E'3u3 

1.23 

77,000 

2. Single test 

2' 15" 

m ' 

0.85 

35,000 

Pseudohemophilia 





Initial studj’ 

2' 50" 


0.88 

23,000 

2 mo. later 

19' 15" 


1.27 

141,000 

Avitaminosis C 

11' 


1.17 

71,000 


C. Hemophilia 


1. Coagulation time 35 minutes 

8' 

297,000 

1.16 

94,000 

2. Coagulation time 55 minutes 


278,000 

l.OS 

138,000 

3. Coagulation time 12 minutes 

5' 50" 

280,000 

1.08 

' 1 

76,000 


below) in respect to its effects on platelet count, platelet adhesiveness, and bleed- 
ing tendenc 5 ^ In 4 of the cases of purpura cited above, thrombocytosin injected 
intramuscularly caused prompt rise in platelet count and adhesiveness and 
striking shortening of bleeding time (Table 1, A). Failure of the total platelet 
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count to rise significantlj'" after thrombocytosin despite rise in adhesiveness and 
amelioration of bleeding tendencj’- was common. Possibly the rise Avas missed 
because of the speed of utilization of newly formed adhesive platelets. 

N on-throm'bocyto'penic purpura. In a few cases of non-thrombocytopenic pur- 
pura with normal clotting mechanism (Table 1, B), no consistent relationship 
was established between bleeding time and platelet adhesiveness, although at 
times both deviated significant^ from normal. Insofar as bleeding time can be 
considered a measure of capillaiy function, the apparent lack of direct dependence 
of the latter upon platelet adhesweness maj'' indicate that the ultimate basis 
of the disorder lies Avithin the protoplasmic elements of platelets and endothelial 
cells as a common biologic defect. In at least 2 cases dietarj’- deficienc}’- was a 
possible cause. The relation of such cases to “pseudohemophilia” is not clear 
but may be worthj’’ of study. 

Hemophilia. In 3 cases of hemophilia platelet adhesweness Avas found to be 
nonnal or slightlj'' eleA’-ated during periods of acth’^e bleeding prior to transfusion 
and other therapy (Table 1, C). These data are 'consistent with other observa- 
tions indicating that the blood platelets of hemophiliacs do not differ intrinsi- 
cally from those of normal subjects and OAve their apparent differences to the 
clotting anomab'’ which resides in the plasma (Baar and Sz^kely,^ Patek and 
Stetson, Quick-0- The diminished rate of platelet loss from hemophilic blood 
in the rotating tube test for platelet adhesh’-eness (Wright^O, advanced as evi- 
dence of low platelet adhesiveness, maj’- therefore be interpreted as delayed 
lysis^ as the result of retarded thrombin formation^h 

Infectious reiiculo-endoiheliosis. Moderate h 3 ’-po-adhesiA’'eness, with or with- 
out corresponding thrombocytopenia, was found in generalized nonsuppurative 
infections (reticulo-endothelioses) associated with splenomegaly, such as in- 
fectious mononucleosis and chronic brucellosis (Table 2, A) and can be reasonably 
predicted for other hypersplenic conditions in this category AA'hich are sometimes 
complicated by thromboc 3 '-topenic purpura (as in Felt 3 ’’’s syndrome, miliaiy 
tuberculosis, sarcoidosis, t 3 '’phoid feA'^er and kala-azar*^). 

Hyperthyroidism; pregnancy. A tendenc 3 '' to hypo-adhesiveness of platelets 
was also noted in h 3 '^perthyroidism (Table 2, B) and in late pregnancy preceding 
deliA’^eiy (Table 2, C). Shortty after delwer 3 ’' many giant platelets were found in 
the circulation in seA'^eral puerperal Avomen. A steep rise in platelet count occasion- 
all 3 ’^ followed thyroidectomy. 

PLATELET HTPERADHESIVENESS AND THROAIBOEMBOLIC DISEASE 

Surgical and -accidental trauma. The increased adhesiveness of platelets noted 
by Wright^^ in surgical patients in the first two or three weeks postoperatively 
Avas demonstrable also by the glass-Avool filter test (Table 3, A) . In many instances 
a slight rise appeared within the first hour or tAvo after operation, followed on 
the next day by moderate fall in platelet count and adhesiveness, AA'hich was 
suggestive of increased utilization of platelets in formation of Avound thrombi. 
Beginning three to five da 3 '^s after operation the total count and adhesiA'^eness 
generally rose progressweb’", reached a peak, and gradualb’" fell to normal. Similar 
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findings were recorded after accidental trauma, especially cases of fracture. 
Exceptions to this pattern of platelet behavior were encountered not infre- 
quently and may be interpreted as suggestiv’^e evidence of complication, partic- 
ularly silent thrombosis (see below). 

Ischemic necrosis {myocardial infarction, 'pulmonary infarction, gangrene). In 
acute myocardial infarction platelet adhesiveness rose quicklj^ after the onset 
and often aided clinical evaluation of symptoms in advance of positive electro- 
cardiographic findings (Table 3 , B). The total platelet count was often elevated 
as well, although not necessaril3’’ in corresponding degree. As experience with the 


TABLE 2 

Diminished Platelet Adhesiveness without Manifest Hemorrhagic Tendency 



TOTAL PLATELETS 

INDEX 

ADiTEsm: 

PLATELETS 

A. Systemic Non-Suppurative Infections With Splenomegalj' 
(Reticulo-endothelioses) 

Infectious mononucleosis i 

Initial study j 

2 days later 

Chronic brucellosis 

i ! 

66.000 j 

146.000 ! 0.91 

[ 251,000 i 1.00 

26,000 

58,000 

B. HyperthjToidism 

Graves’ disease ! 240,000 

Graves’ disease i 185,000 

Nodular goiter i 531,000 

Menopausal hyperthyroidism } 284,000 

0.96 ! 49,000 

1 1.22 j 02,000 

0.8 1 48,000 

i 1.04 j 72,000 

C. Pregnanej' At Term 

Normal pregnancy, ante partum | 

Normal pregnancy, ante partum i 

Normal pregnancy, ante partum i 

Normal pregnancy, ante partum j 

253.000 0.90 j 

213.000 0.97 j 

344.000 0.96 ' 

182.000 ] 1.2 j 

42.000 

45.000 

71 .000 

61.000 


test grew, increasing reliance was placed on the measurement of platelet h3'per- 
adhesiveness in determining the indications for heparin or dicumarol therap3^ in 
coronar3'’ arterial disease. 

Similar findings were encountered following pulmonary infarction and occlu- 
sion of the artei-ial suppl3" to an extremity. The impression was gained that re- 
currence or propagation of thrombi occurred more quickh’' than otherwise, as 
a sequel to such rise in platelet count and adhesiveness. The latter probabb’’ 
accounts to some extent for the secondaiy venous thrombosis in ischemic gangrene 
of an extremit}’', as found commonb' in the venae comites of occluded arteries 
in the amputated specimen. 

Dermatitis; cclliditis. In cases of extensive cutaneous or subcutaneous inflamma- 
tion, platelet count and adhesiveness generally mounted considerably (Table 3 , C). 
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Dermatitis and cutaneous irritation by chemical or physical agents have long 
been known to elevate the platelet count (Steiner and Gunn"®). Conceivably 
thromboeytosin is mobilized from subcutaneous fat by such means. The same 


TABLE 3 

Platelet Hyperadhbsiveness 



TOTAL 

INDEX j 

ADHESIVX 


PLATELETS 

PLATELETS 


A. Convalescence Following Trauma 


Surgical procedures 




Hysterectomy, 1-| hr. postoperative 


1.96 

184,000 

Herniorrhaphy, 3rd day 


2.3 

176,000 

Caesarean section, 2nd da}" 


1.46 

140,000 

Herniorrhaphy, 3rd day 


1.94 

244,000 

Thyroidectomy, 6th daj" 


1.06 

162,000 

Mastectomy (carcinoma), 8th day 


1.9 

157,000 

Colonic resection (carcinoma), 12th day 


1.26 

202,000 

Colonic resection (carcinoma), ISth day 

Accidental trauma 


1.36 

197,000 

Compound fracture, leg, 5th daj" 


2.42 

215,000 

Vertebral fracture, 16th day 


4.02 

259,000 


B. Infarction and Gangrene 


M5"ocardial infarction 




1. 12 hr. after onset 

302,000 

2.17 

180,000 

2. 3rd day after onset 

344,000 

1.26 

124,000 

3. 4th day after onset 

686,000 

2.32 

425,000 

4. 11th day after onset 

420,000 

1.14 

129,000 

Pulmonary infarction 




Initial study, 3rd day 

431,000 

1.53 

195,000 

14th day 

656,000 

1.18 

213,000 

Peripheral arterial closure 




Thrombosis, femoral artery 

664,000 

1.12 

198,000 

Embolism, popliteal artery 

416,000 

1.41 

173,000 

Thrombosis, popliteal artery 

564,000 

1.26 

202,000 

Ligation of femoral artery 

346,000 

1.79 

180,000 


C. Inflammation of Skin and Subcutis 


Exfoliative dermatitis 


4.17 

573,000 

Generalized erythroderma 


1.81 

235,000 

“Cellulitis” of foot 


1.52 

160,000 


D. Carcinomatosis (Unoperated) 


Carcinoma of ascending colon 

315,000 

1.55 

145,000 

Carcinoma of sigmoid; metastases 

391,000 

3.57 

•290,000 

Carcinoma of rectum; metastases 

340,000 

1.68 

170,000 

Carcinoma of cervix 

602,000 

3.48 

443,000 

Carcinoma of lung 

320,000 

2.71 

214,000 

Carcinoma of lung 

400,000 

2.18 

240,000 
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TABLE 3 — Concluded 



TOTAL 

PLATELETS j 

1 

INDEX 

ADIlESn-E 

PLATELETS 

E. Blood Dj'serasias of Erj-throleukemia Group 
(Idiopathic Thrombocythemia, Polycythemia Vera, Essential Thrombophilia) 

Idiopathic thrombocythemia, 3 mo. after splenectomj^ 

2,235,000 

3.93 

1,705,000 

Idiopathic thrombocythemia with leufcemoid reaction 

702,000 

1.38 1 

282,000 

Polj^cythemia vera 

528,000 

3.27 

380,000 

Essential thrombophilia 

133,000 

3.53 

320,000 

Essential thrombophilia 

556,000 

1.80 

111,000 

Essential thrombophilia 

193,000. 

2.15 

311,000 

F. Post-Hemorrhagic Thrombocytosis 



Polycythemia vera: phlebotomies 




Initial study, 3rd da 3 ' 

618,000 

5.12 

535,000 

7th daj’ 

1,080,000 

2.39 

680,000 

9th day , 

1,221,000 , 

10.9 , 

1,136,000 

Gastric ulcer; 15th day after massive hematemesis 

166,000 

2.72 

312,000 


explanation has been given previously for the rise in platelet count following 
operation.'® 

Cancer. Persistent hyperadhesiveness of platelets was a regular finding in can- 
cer, generally out of proportion to the ler’^el of platelet count, which was onlj-- 
moderately elevated or normal. Peripheral venous thrombosis was obseiwed in 
several of the cases, unrelated to surgical inten'ention. The tendencj’’ to throm- 
bosis in cancer, long familiar to clinicians (Trousseau’s sign) has not been ade- 
quately explained. High platelet count has been recorded in a relativelj' small 
proportion of cases'® and cannot in itself be satisfactoril}’’ correlated with the 
tendency to thrombosis. Increased platelet adhesiveness in cancer not only 
suggests a clue to the mechanism of thrombosis in such cases but provides a 
sign which may be helpful in the differential diagnosis of suspected cancer and 
in the detection of occult cancer. 

Intrinsic 'platelet disease {idiopathic thrombocythemia, polycythemia vera, essen- 
tial thrombophilia). Abnormalities in platelet behavior, unrelated to significant 
change in platelet count, have been claimed as primaiy hematologic entities in 
certain hemorrhagic disorders, such as hereditaiy or acquired “pseudohemo- 
philia” (von Willebrand and Jiirgens®') and congenital hemorrhagic “thrombocy- 
tic dystrophy” (Bernard and Soulieri). An intrinsic defect in platelets may also 
account for the hemorrhagic tendency in idiopathic thrombocythemia (“hemor- 
i-hagic thrombocythemia”® - despite remarkably high platelet counts and 

tendency to recurrent thrombosis.®® - In one case of this type platelet adhesive- 
ness and total count were markedly elevated (Table 3, E), yet prolongation of 
bleeding time and excessive tendency to bruise were present and capillaiy micro- 
scopy revealed abnormally wide and tortuous vascular loops in the nail-fold. 
The defect in hemostasis may depend on other platelet factors than adhesive- 
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ness, possibly deficiency in platelet vasoconstrictor substance.^^ In this patient 
the thrombotic tendency had led previously to closure of the splenic vein, and 
the ensuing painful splenomegaly was treated by splenectomy. In a second case 
of idiopathic thrombocythemia thrombosis of the femoral artery resulted in gan- 
grene, necessitating amputation of the limb. In this patient no abnormality, 
past or present, was obseiwed in the erythrocyte picture and no hemorrhagic 
tendency appeared. In the latter part of the clinical course a leukemoid change 
developed (95,000 leukocytes per cu. mm., chieflj'' immature) and at autopsy 
the marrow exhibited pronounced nodular hyperplasia of the mj’-eloid elements 
but no signs of leukemia. The relationship of these cases to polycidhemia vera 
(eiythremia) and the more inclusive categoiy of eiythroleukemia (Di Guglielmo®) 
seems lilcely.*®’ 

In a patient with polycythemia vera a series of arterial and venous thrombotic 
episodes had occurred. Platelet count and adhesiveness, which had been consist- 
ently much elevated above normal, rose to extremely high levels following daily 
withdrawal of 50 ml. of blood for eight successive days (Table 3, F). A hemor- 
rhagic tendency'’ was also present in this case, taking the form of massive painful 
subcutaneous and intramuscular hematomas following minor trauma. 

Three patients, all males, with recurrent thrombotic disease were studied; 
in all of them platelet adhesiveness persisted at high le^'els for long periods of 
observation. Total platelet counts were only moderately elevated. Bleeding time 
tended to be shorter than normal. In the absence of evident cause for platelet 
hyperadhesiveness, such as cancer or chronic infection, these patients were 
classed as having “essential thrombophilia” (Nygaard and Brown'®). One patient 
had suffered from cerebral and coronaiy ai'terial thromboses and repeated attacks 
of pulmonary infarction. In a second patient multiple pulmonary emboli re- 
sulted in acute cor pulmonale; later he suffered from thrombosis of the axillarj’' 
artery and probable renal infarction. The third patient, a man of 22, developed 
gangrene of one leg and had a histoiy of venous thrombosis of the other leg. White 
and red thrombi of various ages were found occluding the arteries and veins of 
the limb after amputation, but no significant changes were discovered in the 
walls of these vessels except those which appeared secondar}'- to the thrombi. 

Post-hemorrhagic Ihrovihocytosis. Regenerative thrombocytosis, as seen follow- 
ing hemorrhage, is accompanied by increased platelet adhesiveness. The latter 
may thus account for the heightened tendency to thromboembolism in such in- 
stances, as in the case of gastric ulcer complicated by massive hematemeses 
listed in Table 3 (F) and in the case of pob'-cythemia vera mentioned above. 
The increased danger of thrombosis following phlebotomy® or administration of 
phenylhydrazine^ in polycythemia vera has brought about an attitude of cau- 
tion regarding their indiscriminate use. 

INFLUENCE OF THROMBUS FORMATION ON PLATELET COUNT AND ADHESIVENESS 

In several instances of proved thrombotic disease opportunity was provided for 
study of the levels of platelet count and platelet adhesiveness o\ er an extended 
period by means of serial tests performed at intervals of one to four days. In most 
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of these cases parallel studies were made of coagulation factors, particularly 
prothrombin activity (Quick method), heparin tolerance in vilro,-^ and clot re- . 
traction time.® The curves of rise and fall of these factoi-s in the circulating 
blood yielded much information on the relative significance of the hematic 
changes which accompany the foimative (preclinical) phases of thrombosis and 
the effects of heparin, dicumarol, and thromboc 3 dopen. 

In general, rapid fall in platelet count gave warning of massive thrombus 
formation. Our findings in this respect parallel those of Kristenson,'® Normann,’® 
Kojima,*® and Rosenthal,®^ who have set forth the diagnostic value of sudden 
fall in platelet count in the preclinical recognition of thrombosis. Drop in adhesive 
platelets proved to be much more decisive as a diagnostic sign than drop in total 
platelet count. It appears reasonable to interpret this phenomenon as signifying 
the selective withdrawal of manj-^ “stickj’’” platelets from circulation during the 
building up of a white thrombus in some portion of the circnlatoiy tree (Table 
4. A). 

Coronary thrombosis. In cases of coronaiy thrombosis, fall in platelet adhesive- 
ness and total platelet count suggested the growth of mural thrombi in the left 
ventricle and the consequent threat of peripheral embolism (T'able 4, A). Similar 
significance could be attached to significantfy diminished platelet adhesiveness as 
an initial finding in place of the elevated adhesiveness ordinarily found (Table 4, 
B). 

Cancer. In thrombophilic states such as cancer, in which the proportion of ad- 
hesive platelets to the total platelet count is particularfy high, thrombus forma- 
tion may, therefore, impoverish the circulation of blood platelets to a striking 
degree. In the case of a patient suffering from gasti’ic carcinoma such rapid plate- 
let withdrav^al resulted in true thromboc 3 'topenic purpura (Table 4, B) and marked 
hemorrhage from the tumor. Autopsj'- disclosed massive phlebothrombosis of 
both lower e.xtremities, thrombosis of the right auricular appendage, nonbacterial 
thromboendocarditis of the aortic valve (“cachectic endocarditis”), and multiple 
embolic lesions in the lungs, the brain, and several toes of each foot. Metastasos 
of the tumor were relatively few and did not involve the bone marrow. 

Silent thrombosis. In a number of cases, surgical and nonsurgical, significant 
fall in total and adhesive platelet count was unassociated with clinically ai)parcnt. 
thrombosis and the patients convalesced uneventfully. This result was not whollj- 
unexpected in the light of published pathologic studies demonstrating the marked 
discrepancy which exists statisticalfy between clinically recognized deep venous 
thromboses and their far higher actual incidence revealed by autopsy.*® 

ACTION OF ANTICOAGULANT.S AND THROWnoCYTOPEN 

Heparin. In doses of 100 mg. or more intravenousfy, heparin caused proinjit 
lowering of platelet adhesiveness (Table 4, C). Similar effects were obseri-cd 
when heparin was injected subcutaneouslj’' in sites pretreated with hyaluronidase 
to facilitate absorption.®® Smaller doses had little or no effect. 

A characteristic finding in patients given heparin was the opposite behavior 
of platelet count to that of platelet adhesivene.'s. In .«erial losis the respective 



TABLE 4. 


Infi.uence of ThhoiMbus Formation, Anticoagulant Therapy and Thrombocytopen 
* UPON Total Platelet Count, Adhesive Index, and Adhesive Platelet Count 



TOTAL 

PLATELETS 

INDEX 

adhesive 

platelets 

A. Pre-Clinical and Clinical Phases of Thrombosis 


Phlebothrombosis 

1. Initial study 

431,000 

1.53 

195,000 

3rd day 

335,000 

1.04 

85,000 

6th day 

256.000 

0.95 

51,000 

8th day: pulmonary infarction , 

2. Initial study 

444,000 

4.33 

349,000 

8th day 

215,000 

2.03 

121,000 

13th day; fatal pulmonaiy embolism 

3. Initial study 

300,000 

1.38 

123,000 

4th day; severe chest pain 

5th day 

' 220,000 

0.91 

39,000 

Myocardial infarction associated with mural tlirombi 

1. Initial study 

302,000 

2.17 

180,000 

5th day 

186,000 

1.03 

46,000 

11th daiM sudden exitus 

2. Initial study 

686,000 

2.32 

425,000 

2nd da}' 

296,000 

1.12 

86,000 

20th da}': sudden abdominal pain 





B. Post-Thrombotic Depletion of Adhesive Platelets 


Myocardial infarction 




1. 1 week after onset 

193,000 

1.06 

51,000 

2. 1 week after onset 

295,000 

0.87 

44,000 

3. Patient moribund 

196,000 

1.08 

54,000 

Multiple thrombotic lesions associated with purpura in 




patient with gastric carcinoma 




Initial study • 

138,000 

0.92 

25,000 

2nd day 

96,000 



5th day 

62,000 




C. Action of Heparin 


Myocardial infarction 




Initial study 

337,000 

1.80 

177,000 

3rd day: heparin 150 mg. q. 4 hr. 




6th day 

391,000 

1.11 

115,000 

Compound fracture 




Initial study 

377,000 

1.2 

126,000 

4th day, after 100 mg. heparin 

462,000 

0.65 

0 

7th day, after total of 900 mg. 

400,000 

0.74 

15,000 

12th day 

512,000 

0.87 

74,000 

17th day 

j 416,000 

1.32 

159,000 

Gangrene following ligation of femoral artery 




Initial stud}', after 1400 mg. heparin 

228,000 

1.93 

126,000 

3rd day 

346,000 

1.79 

180,000 

7th day 

375,000 

1.05 

98,000 

10th day 

742,000 

0.72 

17,000 

14th day 

•402,000 

1.27 

146,000 
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TABLE 4 — Concluded 


TOTAL 

PLATELETS 



AnriF-snx 
» PLATELETS 


D. Action of Dicumarol 


Postoperative thrombophlebitis (prothrombin <10%) 
Femoral artery ligation, 3rd day (prothrombin <10%) 
Mjmeardial infarction, 9th day (prothrombin <10%) 
Myocardial infarction, 7th day (prothrombin <10%) 

302.000 

190.000 

235.000 

277.000 

0.91 

0.97 

2.93 

1.27 

65,000 
42, (WO 

163.000 

101.000 

E. Action of Thromboc 3 -topen 





BLEKDl-VG 
TL'IE (ivy) 

TOTAL 

riATKLKTS 

IN-DEX 

ADur:?ivr 

PI. \rr.LT.TR 

Essential thrombophilia 





Initial study 

1'30" 1 

.377,000 1 

1.94 

209,000 

13 hr. after 75 mg. Thrombocj'topeu 

1'30" 1 

273,000 1 

1.97 

1.54,000 

3rd day 

3' 10" j 

226,000 i 

2.05 

1.30,000 

8th day 

.5' 30" i 

249,000 

1.11 

72,000 

13th day 

2' 10" i 

200,000 * 

; 1.8S 

141 .000 

Essential thrombophilia 

1. First series 

1 

1 


} 

Initial study 

4' 

: 378,000 

! 1.60 

185,000 

6 hr. after 100 mg. Thrombocytopen 

11' 30" 

451,000 

j 1.09 

126,000 

2nd day 

4' 20" 

264,000 

i 0.86 

36,000 

4th da}’’ 

7' 

313,000 

j 1.25 

111,000 

6th da}’ 

5' 20" 

I 378,000 

1 1.41 

1.58,000 

2. Second scries (same patient) 





Initial study 

9' 

, 278,000 

1.67 

130,000 

1st day after 50 mg. Thrombocytopen 

7' 30" 

229,000 

j 0.82 

25,000 

2nd day 

7' 20" 

247,000 

j 0.93 

47,000 

8th da}’ 

4' .50" 

2.58,000 

I 1..3.3 

100,000 

Arteriosclerotic gangrene, thrombosis of popliteal 

1 



j 

artery > ' | 

Initial stud}’ 

i 5' 

500,000 

, 1.40 

, 206,000 

1st day after ISO mg. Thrombocytopen 

10' 10" 

3.37,000 

i 1.53 

i 151,000 

2nd day 

6' 

418,000 

1.41 

i 

175,000 


curves diverged, that of the total count tending to rise and that of platelet adhe- 
siveness falling simultaneous!}’’ in similar or greater degree. Cessation of heparin 
treatment was followed by reversal of these cuiwes to pretreatment levels with 
slight transitory overshooting. These phenomena are probably best explained by 
the suppressive action of heparin on platelet lysis indirectly by curtailing for- 
mation of thrombin, the normal platelet l 3 ^sin,=‘ thus permitting longer survival of 
aging platelets in circulation. In one case the heparin effect developed slowly, 
beginning after treatment with heparin had been stopped because of hematuria 
after a total dose of 1400 mg. This delayed action of heparin with sharp Imt 
transitory peak about the lOth day suggested release of a large quantity of jire- 
viously administered heparin from storage, po.ssil5l3' in mast cells, as observed b}* 
Schiirer.-^ 
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Dicumarol. Hypoprotlirombinemia induced by dicumarol had little effect on 
platelet adhesiveness except in a few instances in which prothrombin activity had 
been held to less than 10 per cent of normal for two or more days. In such instan- 
ces the adhesive index was reduced to 0.9-1 .0 but not below as with heparin 
(Tabled, D). 

On several occasions rapid but transitory rise in prothrombin activity from rel- 
atively low levels to 90-100 per cent of normal or higher paralleled rapid elevation 
in both platelet count and platelet adhesiveness following acute tissue injury 
{e.g., surgical operations, ischemic gangrene of a limb or pulmonary infarction). 
The chcumstances of these findings were less suggestive of absolute increase in 
prothrombin concentration than of increased activit 3 ’- of accelerator factors 
affecting the rate of com’-ersion of prothrombin to thrombin through increased 
platelet lysis.'®- Further studies are needed to settle this point. 

Thrombocytopen. This agent, originally shovm b 3 ’' Troland and Lee^' to exist in 
the crude acetone extract of the spleen of cases of thrombocytopenic purpura, has 
been observed b 3 ^ one of us'® to be lipoid in nature and the product also of the 
normal spleen. On the premise that the normal spleen functions as a protective 
mechanism against thrombosis by its control of platelet production and adhesive- 
ness, thromboc 3 '’topen (obtained from boidne spleen) was administered to several 
patients with increased platelet adhesiveness and total count. Fall in adhesive- 
ness and total count for one or two da 3 ’^s followed intramuscular injection of a 
saline suspension. A more prolonged effect occurred when it was injected dissolved 
in peanut oil or sesame oil. Thus in one case of essential thrombophilia, a sus- 
tained slight fall in total count and distinct fall in platelet adhesiveness were 
observed over a period of about two weeks with peak effect about the eighth day 
(Table 4, E). Similar effects of shorter duration were obtained in another patient 
with essential thrombophilia and in a patient with peripheral vascular disease 
with gangrene. Much more strilcing effects had been obtained previously in 
numerous experiments on rabbits, in which doses of 5-10 mg. caused pronounced 
drop in total count and adhesiveness, the effect lasting about three days after a 
single intravenous dose.'® - '® 

Certain data indicate that, in addition to its effect on megakaryocytes, throm- 
borytopen acts directly on blood platelets already formed and discharged into 
the circulation. In a large series of experiments'® minute amounts of thrombocy- 
topen (0.001-0.010 per cent) added to citrated human or rabbit blood in vitro 
were found repeatedly to reduce platelet adhesiveness in significant degree, as 
measured with the glass-wool filter, whereas highly purified cholesterol in equiva- 
lent amounts proved inert. On the other hand, thrombocytosin, the platelet- 
increasing factor found in adipose tissue and egg yoUc, increased platelet adhesive- 
ness under the same conditions, paralleling its action m vivo. Thrombocytopen 
thus appears to be the natural antagonist to thrombocytosin in respect to the 
platelet factors concerned not only in thrombosis but in the hemostatic mechanism 
in general. 

SUMMARY 

Measurement of platelet adhesiveness by the glass-u'ool filter ma 3 '' aid in diag- 
nosis and interpretation of hemorrhagic and thrombotic disease. In thrombocy- 



ADHESIVENESS OF BLOOD PLATELETS 


,825 


topcnic puipuiB GxticniGly low BclhGsivcnGSS Is suggGstivG of h3^pGrsplGnisni5 
normal or GlcvatGcl adhosivGnGss implios primaiy marrow clisGasc (loukcmia, 
aplastic anomia). Modorato Iij’^porsplcnism, rcvealod I13' reduced platelet ad- 
hesiveness, is common in non-suppurative S3'stemic infections, lyperthi^Toidism, 
and late piegnanc3^. Suppression of thrombin formation b3^ heparin, retarding 
platelet lysis, also reduces platelet adhesiveness; the total count, however, is 
maintained or slight^ raised. Dicumarol has much less elTect on adhesiveness. 
In hemophilia the adhesiveness is normal or elevated. 

Hyperadhesiveness, with or without rise in total platelet count, accompanies 
cellular destruction an3'’where in the bod3L It occurs regularl3’’ during uncompli- 
cated convalescence from operation or accidental trauma. It is marked in cases 
of ischemic necrosis, e.g., myocardial infarction and peripheral gangrene. 

Continuous hyperadhesiveness of platelets is common in cancer and ma3' aid in 
diagnosis of hidden cancer. It may also occur as part of a blood dyscrasia (poK’- 
cythemia vera, idiopathic thromboc3'^themia) or as an independent enf.ilA’^ (essen- 
tial thrombophilia). 

Marked platelet hyperadhesiveness predisposes to thromlrosis. Rapid fall in 
platelet count, particularly adhesive platelets, warns of developing thrombosis, 
usually massive, as in a large vein or in the ventricle following myocardial in- 
farction. In extreme cases of thrombotic disease, as in carcinoma or essential 
thrombophilia, the blood ma3’- be so rapidty depleted of adhesive platelets that 
purpura occurs. 

Thrombocytosin, a fat-soluble agent stored in adipose tissue and abundant in 
egg yollv, increases platelet count and adhesiveness. It is probably mobilized b3' 
lytic enzymes during cellular breakdown or 1)3'^ direct injuiy of adipose tissue. 
It is also absorbed with the diet. Thromboc3'^topen, formed b3' the spleen, ajipears 
to be its antagonist. Both agents affect platelet count and adhesiveness signifi- 
cantly in man and may have therapeutic application, throraboc3’^tosin in the 
treatment of purpura and thromboc3'’topen in reducing platelet adhesiveness in 
patients with tendenC 3 ' to thrombosis. 
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NEURINOjMA op the small intestine 

Its Relative Fhequba'cv ajioxg Tumoes of that Regiox 
Report of a Case* 

PAUL E. WALKER, M.D. 

From the Palhology and Surgical Services, U. S. Marine Hospital, Baltimore, Maryland 

A case oi neurinoma of the ileum occuiTing at this hospital prompted a review 
of the subject to determine the relative frequenc.y of this neoplasm among tumoi's 
of the small intestine. 

Among approximate!}^ 50,000 hospital admissions to the Marine Hospitals in 
Baltimore and Norfolk from 1943 to 1947, only four diagnoses of primary neo- 
plasm of the small intestine were made including the case of neurinoma to be 
reported here. 

In the American literature during the last five years, over ninety articles were 
found on the subject of tumors of the small intestine,^ a great 
majority being reports of only one or 2 cases. 

As a result of their study. Shallow, Eger and Carty concluded that 3 per cent of 
intestinal carcinomas and GO per cent of intestinal sarcomas occur in the small 
bowel. However, because of the rarity of sarcoma in the intestinal tract, carci- 
noma is twice as frequent as sarcoma in the small bowel. Of the malignant neo- 
plasms, lymphosarcoma ranks next to carcinoma in frequency.® - Other rarer 
types are leiomyosarcoma,'® fibrosarcoma,’® and neurosarcoma.’®- ” Benign and 
malignant tumors are about of equal rarity, but the former are less often recog- 
nized clinically because, in the majority of cases, the}’’ do not produce symptoms.® 
They are most frequently found incident to surgery for some other cause or at the 
postmortem table.®® In Table 1 is shown their incidence as reported in soA’eral of 
the larger series published since 1932. 

It is to be noted that adenoma was the most frequent type seen, argentallinoma 
the second commonest, and hemangioma’® the least common. One case of osteo- 
chondroma was reported.®’ In none of the foregoing reports were we able to find a 
case report of neurinoma of the small intestine. 

Two varieties of benign neiwe sheath tumors are recognized, a differentiated 
and an undifferentiated form. The former, which rarely becomes malignant, 
occurs in myelinated nerves and is known as schwannoma, neurinoma or neurile- 
moma (Stout). The latter may or may not be encapsulated and is prone to recur 
and undergo malignant change. It occurs in nonmyelinated neiwes. \arieties 
have been termed fibromyomas, fibroneuromas, and myxoid neuromas. They may 
be seen in von Recklinghausen’s disease.” - ®’ 

Stout in 1935,®® in an excellent review of what he chose to call neurilemomas, 
was able to collect 194 adequately described cases of peripheral neiA’e-sheatli 
tumors. These had been variously termed perineural fibroblastomas, schwanno- 
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mas, and peripheral gliomas. To these he added 52 tumors of his own, bringing 
the total number to 246. Forty of this total series were listed as occurring in 
the gastrointestinal tract. Of these, 35 were in the stomach, 2 in the first portion 
of the duodenum, 3 in other parts of the small intestine, 1 in the cecum, and 1 in 
the appendix. 

To this series of 5 neurinomas of the small intestine is added one from this 
hospital. Fifteen adequately described cases were found in the literature (Table 2) 
since Stout’s review. None was found in the English literature. This makes a 
total of 21 authentic cases of neurinoma of the small intestine. 

The occurrence of these tumors was about equally divided between males and 
females. There were 10 males, 8 females and 3 in which the sex was not stated. 
Most of the tumors have been found in older persons. In 19 cases in which the 
age was stated, the average age was 57^ years, the youngest 29 and the oldest 73. 
Race was not mentioned in other case reports, but the tumor is not peculiar to 

TABLE 1 


Relative Frequency of Benign Tumors op Small Intestine According to Several 

Large Series Reported Since 1932 



ADENOMA 

ARGENTAF- 

FINOMA 

MYOMA 

LIPOMA 

FIBROMA 

HEMAN- 

GIOMA 

Rankin and NeivelF' 

11 


11 

2 

6 

2 

Raiford®" 

15 

7 i 

3 

7 

4 

3 

Geschickter*" 

15 

10 

4 



4 

Botsford and Seibel® 

5 

16 

2 

9 

2 


Totals 

46 

33 

20 

18 

12 

9 


the white race, as is showm in the case to be reported. Occurrence of this tumor 
with stigmata of von Recklinghausen’s disease was reported in 18 per cent of 
Stout’s general series but in none of those occurring in the intestines. Five 
cases in the literature^- had been diagnosed as schwannoma, but were 
omitted from this study because of inadequate pathologic description. In two of 
these, von Recklinghausen’s disease was present. 

SYMPTOMATOLOGY 

The more common symptoms and signs in these 15 cases are listed in the order 
of their frequency in Table 3. 

The onset was described as sudden in 5 cases, of four to five days’ duration in 
one, and as insidious in 11. The average duration in those described as insidious 
was three years, three months. One patient had symptoms for 10 years and during 
that time had two isolated attacks of severe hemorrhage.^® Two patients had no 
symptoms except a feeling of heaviness in the abdomen .l It is interesting to note 
that pain and palpable tumor occurred in an equal number of patients and were 
the most common symptoms found. X-ray findings were mentioned in only one 
case;- in this case tumor or obstruction was not demonstrated. 
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TABLE 2 

Fifteen Cases of Neurinoma of Small Intestine Listed Since Stout’s 

Review in 1935 


AtlTKOR 

1 

AGE AND 
SEX 

1 

1 

SUE 

1 

1 SYMPTOMS, DURATION, 

1 PRE*OPERaTI\'E ; 

j DIAGNOSIS 

SURGICAL FINDINGS 

i AND/OR treatment; 

1 RESULT 

1 

PATHOLOGIC 

1 riNDINCS 

1. Serafini,“- 
Italy, 1931 

M 31 

Small 

intes- 

tine 

1 

1 Pain, constipa- 
1 tion, emacia- 

1 tion, diar- 

rhea, palpa- 
ble tumor; 7 
months 

! 

1 

1 

1 

Pedicled tumor 
wedged be- 
tween blad- 
der and rec- 
tum; excision 

1 of intestinal 
wall; good 

1 1 

1 Encapsulated 
t tumor, size 

fetal head; 

varied cells; 
fibrillar non- 
! collagenous 
tissue; round, 
oval nuclei; 
immature 
j nerve cells 

2. Borras and 
Benito,® Ar- 
gentina, 

1936 

F 54 

1 

j 

Ileum 

Pains in lower 

abdomen; 45 

1 daj'S; ovarian 

1 , 

1 cyst 

; ! 
1 ; 

Puncture of 

large cj-st, 
extraction of 

2 liters hem- 
orrhagic 1 

fluid; extirpa- 1 
tion of tumor; 
good 

I Lobulated 
schwannoma, 
size fetal head; 
nuclei in pali- 
sades; central 
degeneration, 
hemorrhage 

3. Sjovall, 
cited by 
Hedlund,‘^ 
Sweden, 

1937 

M 65 

1 

j 

Small 
intes- 
tine 1 

Constipation, j 
anemia, pal- 
pable tumor 

1 

j 

Resection, fist- 
sized tumor; 
recovery 

i 

! 

1 

Spindle cells, 

palisading, 
mitoses; 

j schwannoma, 
malignant (?) 

4. Sjovall, 
cited by 
Hedlund'^ 

M 59 

Small 

intes- 

tine 

1 Palpable tumor 
i in iliac fossa 

1 

Recovery 

! Necrosis; tumor, 
size of man’s 
[ head; schwan- 
noma 

5. Arnvig, 
cited by 
Hedlund“ 

M 47 

I Small 
intes- 
tine 

Pain, intestinal 
bleeding, anc- , 
mia, palpable | 
1 growth; H 
years 

Resection of ' 

goose egg- 

sized tumor 
of small in- 
testine; re- 1 
covery j 

Degeneration, 
necrosis; neu- 
rinoma 

6. Bergendal 
and Sjovall,^ 
Sweden, 

1937 

M 29 

Jejunum 

Sudden, 24 
hours before 
operation; 
peritonitis 
from perfora- 
tion 

Resection 15 
cm. intestine; ^ 
good health 

3 yr; died 3i 
yr. after op- 
eration; peri- 
toneal metas- ! 
tases 

Fist-sized neu- 
rinoma; cen- 
tral cavity, 

communicat- 
ing with inte.s- 
tinal lumen; 
perforation of 
tumor;spindle 
cells, palisad- 
ing of nuclei 


830 


WALKER 


TABLE 2 — Continued 


AUTHOR 

AGE AND 
SEX 

SITE 

SY2JP10MS, DURATION, 

pre-operati\'t: 

DIAGNOSIS 

SURGICAL FINDINGS 

and/or treataient; 

RESULT 

PATHOLOGIC 

FINDINGS 

7. Gaby and 
Gasne,® 
France, 1939 

M 56 

Ileum 

Obstruction, 
palpable 
growth; 4 or 

5 days; intes- 
tinal obstruc- 
tion 
i 
! 

Adhesion of 
ileum near 
umbilicus, re- 
section large 
tumor; death 
on day after 
operation 

Intestinal wall 
destroj'ed b}'- 
tumor; fusi- 
form fascicu- 
lated cells, 

whorls, colla- 
gen, no mito- 
sis, no giant 
nuclei 

8. GrafRn^- 
France, 1939 

F 51 

Small 

intes- 

tine 

Pain; 6 
months; ova- 
rian cyst 

Resection of tu- 
mor and 40 
cm. small in- 
testine; good 

Orange - sized 
tj^pical malig- 
nant (?) 
schwannoma, 
palisades, 
verj' large 
cellular atypi- 
cal structures 
with mitoses 

9. Babbini and 
Tetta- 
manti,^ Ar- 
gentina, 

1939 

F 59 

Ileum 

Palpable pain- 
less mass; 5 
months; mes- 
enteric tumor 

Resection tu- 
mor 50 cm. 
from ileocecal 
junction; 
good 

Cystic schwan- 
noma 12 cm. 
in diameter, 
fusiform cells, 
palisades, ne- 
crosis 

10. Mouchet 
and Sa- 
main,*® 
France, 1939 

F 73 

Ileum 

Pain, fever, pal- 
pable mass; 
sudden; 
twisted ovari- 
an cyst 

Resection 
growth from 
ileum; no me- 
tastasis; no 
recidivation 

15 months 

after opera- 
tion 

Encapsulated 
lobulat'ed neu- 
rinoma, necro- 
sis, communi- 
cation with 
intestinal lu- 
men, fusiform 
cells in bands, 
oval nuclei in 
palisades, col- 
lagen 

11. Benniot,® 
France, 1939 

M 64 

Small 

intes- 

tine 

Pain, fatigue, 
movable 
growth in h}'- 
pogastrium; 
sudden; mes- 
enteric cyst 

Resection C 3 'st 
containing IJ 
liters bloodj' 
fluid; multi- 
ple soft tu- 
mors perito- 
neum, intes- 
tine, colon; 
recidivation, 
cachexia; 
death 

Pedicled cyst 
fusiform cells, 
whorls, giant 
or vacuolar 

nuclei, mito- 
sis, necrotic 
zones, giant 
or budding nu- 
clei ; schwan- 
noma, malig- 
nant(?) 
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TABLE 2 — Continued 


AUTUOR 

AGE AND ; 
SEX ' 

SITE 

SYMPTOMS, DrRATIO.V, 
PftE-OPER\TIVE 
PIACXOSIS 

? SURGICAL ri.VDI.VCS , 

! AS'D/OR treatment: 

, RESULT 

1 

! PATTIOLOCIC 

riNTIlNCS 

12. Manteuffel- 
Szoege,’^ 
Prance, 1939 

M 37 

Ileum 

1 

Abdominal 
pain, lo.ss of 
weight, pal- 
pable growth; 
over 8 months 

1 

! Resection of tu- 
j tumor; re- 
i suits not 
! stated 

Malignant 

1 schwannoma, 
Antoni type A 

]3. Colillas and 
Masciottra,’ 
Argentina, 
1940 

F 46 1 

! 

1 

Jejuno- 
ileal 
junc- 
tion j 

Painless ab- 
dominal mov- 
able mass ; 
slow; pedicled i 
ovarian cyst ! 

1 

1 

Resection of tu- 
mor on broad ! 
pedicle; good 

1 

j 1 

Schwannoma, 
size fetal head; 
palisades, mi- 
' crocysts, cy- 

i lindromatous 

I a.spccts; no 

j nerve ele- 

1 ments; necro- 
1 . ’ 

SIS 

14. HedlungjU 
Sweden, 

1945 

F 60 

i 

Ileum 1 

! 1 

' i 

i 

1 

j 

' Anemia, tarry j 
1 stools; slow; 
obstructing 
tumor, small 
intestine 

1 

! 

1 1 

j Resection of | 
fist -sized tu- 
mor; good; j 
1 no recurrence 
! after 1 year j 

i 

1 ' 

Spindle cells, 
sclerosis and 
mj'xomatous 
degeneration; 

I palisading; 
central cavity 
connected 
: with intestinal 

\ lumen 

15. Bazterrica 
and Mo- 
lina)- Ar- 
gentina, 

1946 

F 49 

Ileum j 

1 

J 

Pain, diarrhea, 
anemia; in- 
sidious, 5 

’ 1 

years; me- i 

chanical j 

chronic ob- ; 
St ruction 

Resection pedi- 
cled plum- 
sized tumor ' 
ileum; intes- I 
tinal move- ' 
ments accel- 
erated 

Fusiform cells, 
nodules in 
whorls, micro- 
cystic degen- 
eration; 
schwannoma 


TABLE 3 

Symptosis and Signs in IS Cases Listed in Table 2 in Obdeu of Frequency 



..| 13 

1 Diarrhea 

3 

Palpable tumor 

1 13 

! A'omiting 

3 

Anemia 


1 Diarrhea and Constipation 

2 

Hemorrhage 

5 

1 Melena .... 

2 

Obstruction 

! 4 

1 No symptoms 



1 a ; 

1 Perforation ] 

1 



— 


DIAGNOSIS 

The diagnoses made pre-operatively in this series were as follows; None, G; 
ovarian cj^st, 5; ileus or obstruction, 4; mesenteric tumor, 2; small intestinal 
tumor, 1 ; bleeding duodenal ulcer, 1 ; tumor unspecified, 1 ; peritonitis, 1 . 
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An accurate pre-operative diagnosis would be unlilcely in any case. However, 
in a person over middle age with abdominal pain and indigestion for several 
years, isolated hemorrhages, a palpable abdominal mass and negative x-ray 
findings, a presumptive diagnosis might be made. Obstruction reported in 5 cases 
was due to volvulus, bands,® and in 1 case intussusception.® In no case was dilata- 
tion above the tumor reported at operation. Intussusception (1 case) is much 
rarer in this series than is reported for other benign tumors of the intestine. 

TREATMENT 

Resection and intestinal anastomosis was done in all cases except one and is 
the treatment of choice. Extirpation of the tumor without resection was possible 
in 1 case.® 

PATHOLOGIC FINDINGS 
Gross Features 

The locations of the tumors were as follows; Two in the duodenum, 4 in the 
jejunum, 9 in the ileum, and 6 not stated. These tumors varied in size from 1 to 
12 cm. in diameter. They were encapsulated, fusiform or egg-shaped, some were 
pedicled or pedunculated, and some were described as cystic. Most of them were 
found on the mesenteric side of the intestine but in some, their location was on the 
antimesenteric border. All were intimately integrated with the intestinal wall 
but none was described as invading the lumen. A small ulceration or a sinus tract 
was almost invariably present in the mucosa, and the sinus tract was occasion- 
ally described as being covered with a clot. The intestinal mucosa was strained, 
flattened, or atrophied but nowhere invaded. On cut-section, the tumors were well 
circumscribed. Cystic or necrotic degeneration was common in the larger tumors, 
the cavity occasionally communicating with the intestinal lumen. Small cystic 
areas were usually seen containing bloody fluid, wRile the solid portion of the 
tumors was white to yellowish gray or pink in color. 

Microscopic Features 

Two main types of tissue are described by Stout,®® after Antoni : 

Type A has the following characteristics: 

1. Orderly arrangement of fibrillary or whe fibers staining dark with silver 
connective tissue stains. 

2. Massing of fibrillary fibers in parallel array with groups of parallel nuclei 
at their opposite extremities, called palisading. 

3. Rarely differentiation in a whorl of cells or fibers similar to that seen in 
meningioma. 

4. Rarely no cjdinder formation and only a suggestion of palisading; more 
rarely no palisading at all. 

5. Occasionally complete necrosis with maintenance of fibrillar architecture 
but loss of cells. 

Type B has the following characteristics : 

1. No orientation of fibers or cells and lack of differentiation. 



NEUIUNOJIA OF SMALL IXTKSTIXK 


<S33 


2. Loose texture of cells and fibers. 

3. Microscopic degeneration. 

4. Complete absence of collagen bands. 

Tumors are made up in combinations of A and B types of ti.s.sue in dilTerenf. 
amounts and combinations. Vascularization is unequal and variable. The forma- 
tion of dense collagen sheaths around the vessels is striking and accounts for 
the common degenerative changes. 

In the one case of perforation reported/ the tumor had apparently undergone 
malignant degeneration and at autopsy two years later, multiple peritoneal 
implants were found. In a second case, recui’rence occurred in a like manner 
two years following resection.^ 


REPORT OF CASE 

A. A.-, a Negro woman prisoner, age 36, was admitted to the Marino Ilosi)ital, Baltimore. 
Maryland, on February 26, 1947. Since 1942 she had frequent attacks of weakness, dizzine.s,s 
and nausea. Following such attacks she had noted black, tarry stools. Occasionallj- she had 
spells of fainting and rarely vomiting. Most of her stay in prison was spent in the hospital. 
Her menstrual history was normal. 

She was well developed and well nourished and not ajjparently ill. There was a soft blow- 
ing systolic murmur over the mitral area. Vaginal and abdominal examinations were 
normal. 

On admission, the eiythrocj'te count was 3,430,000, the hemoglobin 10 grams, and during 
hospitalization the hemoglobin fell to 6..5 grams. Sternal puncture revealed normal mar- 
row. Bleeding and clotting times were normal. A diagnostic curettage showed normal endo- 
metrium. Examination under anesthesia showed a small pelvic mass. Occult blood in stools 
was reported as absent on three examinations, and markedly ])ositivo on two occasions. 

On April 21, 1947, an exploratory operation was tlone by Dr. J. D. Lane, Chief of Surgical 
Service, U. S. Marine Hospital, Baltimore, Maryland. .-Vn orange-sized tumor mass was 
found in the mesentery of the ileum approximatelj' 38 in. from the cecal valve. Bescction 
and side-to-side anastomosis was done. The patient made a good recovery and was dis- 
charged from the hospital on May 10, 1947. 

Grossly, the tumor was a multilocular mass measuring 8 cm. in diameter and was at- 
tached to a section of small intestine 4 cm. in length (Fig. 1). It was densely and firmly 
integrated with the intestinal wall, and in the area of attachment the mucosa was flattened, 
round, and appeared to have a minute perforation in its center. On cut section the tumor 
showed cj'stic degeneration and contained some material which seemed slightly calcific. 
In other areas small cysts contained bloody fluid. .Several small nodular areas were present 
beneath the serous surface of the mass. 

Microscopically, a moderately cellular tumor, appearing to have arisen in the 
muscular wall of the intestine, had extended to the mucosa. Itconsi.sted of fascic- 
ulated, elongated cells and fibrillar bands (Figs. 2, 3). The cells .showed few short 
fibers lying in clear areas and often presented a loose arrangement. Ihe walls of 
the blood vessels often appeared In^alinized. A fine reticular, collagenous struc- 
ture Avas seen in Amrious portions and Avas sometimes quite prominent. However, 
the tumor cells Avere in groups among these fibere but Avere ajAparently unrelated 
to the fibrous element. The tumor shoAA-ed areas of necrosis and hemorrhage. 
The diagnosis of neurinoma AA’as made by Dr. C. H. Binford, Pathologist . 
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SUMMARY 

Neurinoma is a rare tumor of the small intestine. It lias lieen found adequately 
described in the literature only twenty times. An additional case is rejiorted of 
neurinoma which occurred in the ileum of a 3G year old Xegi'o woman. 
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BRONCHIAL ADENOMA WITH CANCEROUS TRANSFORMATION* 

E. F. GEEVER, M.D., W. S. WILLIAMS, M.D. and J. E. McWILLIAMS, M.D. 

From the Pathology Service of Glockncr-Penrose Hospital and the Medical Service of the 
Union Printers’ Home, Colorado Springs, Colorado 

Adenoma of the bronchus is usually a benign tumor. It is not rare, approxi- 
mately 300 cases having been reported up to and including Holley’s study in 1946. 
Relatively few cases, however, have been described in which the tumor became 
cancerous. The purpose of this report is to present another example of maligant 
transformation with metastasis to the liver. 

REPORT OF CASE 

Clinical Data 

A 74 year old white man entered the Union Printers’ Hospital in April, 1948. He com- 
plained of weakness and severe shortness of breath which were present even at rest. These 
symptoms first appeared approximately one year previously and had become progressively 
severe. The patient also had a slight cough for many j'ears which he attributed to smoking; 
the cough was nonproductive and its character had not changed. There was no history 
of hemoptysis, wheezing, chest pain or weight loss. One and one-half j'ears prior to admis- 
sion, he had suffered a “stroke” with partial paralysis in the muscles of the right side of 
the bodj'. The functioning of the extremities of the right side had greatl,y improved in the 
meantime. The patient’s past health had been otherwise good and there were no other 
significant facts in the history which were related to his present illness. 

His memory for past events was poor. Ophthalmoscopic examination showed a small 
area of central chorio-retinitis, and narrow tortuous retinal arterioles. Percussion of the 
chest was h 3 ’'per-resonant and the breath sounds were diminished. The blood pressure 
was 135/70. No other significant phj’sical findings were noted. 

Anteroposterior and lateral roentgenograms of the chest on April 5, 1948 showed a dis- 
crete, oval, tumor mass, 8.0 cm. in diameter, in the region of the right liilus. The inter- 
costal spaces on the right appeared slightR narrower than normal (Fig. 1). X-raj-^ exami- 
nation of the skull showed no evidence of metastatic involvement. Laboratory studies 
revealed sputum, negative for acid-fast bacilli; urinalj'sis, normal; blood, erythrocjdes 
3,270,000; hemoglobin, 13.5 grams; leukocjdes, 9350 with a normal differential count; hema- 
tocrit reading, 30 per cent; sedimentation rate, 33 mm. in 1 hour; blood nonprotein nitro- 
gen, 41.5 mg.; Kahn, negative. On bronchoscopic examination, performed on April 13, 
1948, the Carina was in the midline, enlarged, and its motions were restricted; a nodular 
tumor mass was present in the right main bronchus near the orifice of the middle lobe; 
there was no significant degree of bronchial obstruction. Biopsj' showed the lesion to be 
a bronchial adenoma. 

Since both the bronchoscopic examination and the patient’s clinical condition suggested 
the likelihood of metastatic bronchogenic carcinoma, it was elected to follow a course of 
palliative treatment. Roentgenogram of the chest on July 7, 1948, showed no increase in 
the size of the tumor mass. The clinical condition gradually became worse and the patient 
expired on December 1, 1948, approximate^ eight months after admission. 

Pathologic Data 

Gross findings. The right lung weighed 870 grams and showed some oblitera- 
tion of the interlobar fissures by fibrous adhesions. The lung contained a discrete, 

* Received for publication, Maj^ 26, 1949. 
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hard, tumor mass in its mid-portion on the mediastinal aspect. The tumor 
measured 9.0 x 7.0 cm. It was hard, and on section showed some areas that were 
yellow or gray and translucent and other bright yellow areas of necrosis (Fig. 2). 
The bronchial mucous membrane was congested and contained some blood- 
stained mucus. The bronchus of the middle lobe, at a point 4.0 cm. from its origin, 
sliowed infiltration b}"- nodular j'-ellow tissue on the side adjacent to the above- 
mentioned tumor mass. The dependent parts of all lobes revealed confluent 
lobular zones of purplish red congestion and from these areas some blood- 
stained fluid could be expressed. The peribronchial lymph nodes were large, 
measured 2.0 to 4.0 cm. in their greatest diameters and were infiltrated by yellow 
tissue. 

The liver showed three discrete, yellowish gray, firm nodules, the largest 1.7 
cm. in diameter. The cut surfaces of the nodules were also grayish yellow and 
identical Avith the tumor described in the lung. 

Microscopic Findings. The right lung reA'^ealed diffuse proliferation of anaplastic 
epithelial cells in small and irregular glandular patterns, cords, columns and 
occasional sheets (Fig. 3). The cells had scanty neutrophilic cytoplasm. The 
nuclei were oval, indented or irregular and basophilic, and a feAV of them contained 
nucleoli. Scattered mitotic figures AA^ere apparent. In some fields the most per- 
ipheral cells AA^ere of columnar type and arranged perpendicularly to the basement 
membrane. Necrosis A\^as Avidespread and in such areas basophilic cellular debris 
and occasional ciystals could be identified. Argentaftin granules could not be 
demonstrated. Secondary infection Avas seA'^ere, AAuth congestion, dense collections 
of polymorphonuclear cells and deposits of fibrin. The marginal pulmonaiy tissue 
also showed acute and chronic inflammatory changes and some fields Avith organiz- 
ing fibroblasts and capillaries. 

Sections of the liver through one of the metastatic tumor nodules revealed 
anaplastic epithelial cells in small glandular patterns, strands and cords (Fig. 4). 
Some nests AA’-ere intraAmscular. The histologic characteristics Avere identical AAuth 
those described aboAm. Secondary necrosis and infection AA^ere marked! 

DISCUSSION 

Adenomas haA''e been separated histological^ into Iaa'o types, carcinoid and 
mixed tumor. Neither designation, but particularly the latter, has been acceptable 
to many pathologists. Justification for the term carcinoid is AA>^eakened by the 
fact that the silver stains for granules are often negative. The designation, 
mixed tumor, has evoked greater opposition. Although the epithelial elements are 
similar to those in mixed tumor, other components of the latter, such as neoplas- 
tic myxochondroid elements, are often lacking. The cartilaginous tissue some- 
times found is considered as a residue of the bronchial Avail. Since the epithelial 
pattern often resembles basal cell carcinoma or its related variants, one encounters 
strong support for such terms as epithelioma adenoides cysticum, cylindroma or 
basal cell carcinoma. The subject has more than academic interest since some 
authors have suggested that the cylindromatous form is more lilcely to become 
malignant. Laff and Neubuerger® reported an example of cancerous change in the 
cylindromatous type. Anderson^ also described an example of cancer Avhich had 


HHOXCHIAL ADKXOMA 


S3i) 


liistologic features similar to cylindroma. Holley' rejmrted 38 tumoi-s, of whicli 
three were malignant and examples of the carcinoid type and two of the mi.xcd 
tumor variety. Others have i-eportcd cancerous forms or adenomas of doubtful 
malignancy without attempting to clasify the lesions histologically. Moersch, 
I’inney and McDonald" reported one e.vample of cancerous transformation in 
their series of 38 bronchial adenomas. ClerP found only one malignant form in a 
series of 55. Adams, Steiner and Bloch' reported 5 cases of bronchial adenoma, 
three with cancerous transformation. Jackson and Konzelmann,'’ in a sci’ies of 
12 tumors, reported one case in Avhich the “ultimate outcome is doubtful”. 
From the histologic e.xamination of their photomicrographs, this tumor .also 
resembled epithelioma adenoides cysticum. 

Recentl}'’ Small and Hankins® i-eported 2 cases of basal cell carcinoma of the 
skin with metastasis to the lungs in addition to other organs. In one case the pul- 
monaiy metastases encroached upon or occluded the main bronchus of the upper 
lobe. This report emphasizes the need for careful, complete physical e.xamination 
and/or. necropsy before attributing local origin to bronchial tumors of this type. 

Some consideration might be given to the possibilitj’’ that this tumor was 
cancerous from the onset of its evolution. The history is rot helpful. The duiva- 
tion of symptoms over a period of 20 months could fit in with either a benign or 
cancerous lesion. The large size of the primaiy focus, the piesence of metastasis 
to the liver and the microscopic appearance of anaplasia suggest that cancer was 
present from the veiy beginning. However, the histologic features do not fit anj' 
known pattern of primaiy bronchogenic carcinoma. On the other hand, cancerous 
changes in bronchial adenomas with histologic characteristics resembling basal 
cell carcinoma or its variants have been described previously. Death in this 
ease was due to complicating acute and chronic organizing pneumonia. IVide- 
spreacl metastases, so often present in bronchogenic carcinoma, were not dis- 
covered. It is our belief that this was a bronchial adenoma which underwent 
cancerous change. 

SU.MArARV 

1. A case is presented of bronchial adenoma with cancerous change and metas- 
tasis to the regional l.vmph nodes and liver in a 74 year old white man. 

2. The histologic characteristics were similar to those encountered in epithe- 
lioma adenoides cysticum of the skin. 
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PARACOLON ENDOCAR]:)rJlS* 

IRVING A. FRIEDMAN, M.D., and MILTON GOLDIN, M.S. 

From the Departments of Medicine {Service of Dr. Earl Zaus), Bacteriology and Pathology, 

and the Hektoen Institute for Medical Research of Cook County Hospital, Chicago, Illinois 

Endocarditis caused by organisms of the family Enterobacteriaceae is rarely 
found. Eschenchia coU endocarditis has been encountered infrequentty.^- 
Fletcher,^ in 1947, reviewed 11 authentic cases and added one of his own. 
Aerohacter aerogenes, Klebsiella pneiimoniae, Salmonella typhosa, Salmonella para- 
typhi Bf’’ and other members of this family have also been listed as the causative 
agents, but are e^'en less often diagnosed. 

To our knowledge, the only previous case of paracolon endocarditis reported, 
has been that of Robertson;*- it involved the pulmonary valve, was secondary to 
infected polycystic kidneys, and occurred in a 40 year old white man. 

We believe that the present case is of significance and interest, not only because 
of the extreme rarity of the occurrence of the infecting organism in endocarditis, 
but also because of the therapeutic problems involved. 

REPORT OP CASE 

The patient, a 54 year old white woman, first entered Cook County Hospital on July 17, 
1948, with a history of diabetes which had not been treated with insulin. She had marked 
polyuria, polj^dj'^psia, and dj'suria since March 1948, and had lost about 21 pounds. She 
complained of abdominal pain lasting four days, with associated nausea and vomiting, 
followed by fever, chills, and lethargy. On phj'sical examination she was well developed, 
well nourished, but anemic and lethargic. The blood pressure was 136/86, pulse rate 88 
per minute; and temperature 97 F. The left ventricle was enlarged but no murmurs were 
heard. Moist rales were present at the base of the right lung posteriorlj-. The liver was 
barely palpable and there was right costovertebral tenderness. 

Laboratory examinations revealed 67 per cent hemoglobin, 3.4 million erj'throcytes, 
7500 leukocytes, with 94 per cent polymorphonuclears and 6 per cent Ijmphocytes, urine 
albumin 2 plus, sugar 4 plus, acetone trace, sediment negative; blood sugar on admission 
430 mg. per 100 ml. of blood; C02-combining power 42 per cent, nonprotein nitrogen 53 mg.; 
total proteins 5.8 Gni., albumin 3.8 Gm. and globulin 2.0 Gm.; Kahn test negative. 

The patient developed a fever of 101 F. soon after admission. X-raj'- film of the chest 
revealed an increase in the transverse diameter of the heart and an elevation of the right 
diaphragm. A fiat plate of the abdomen showed some enlargement of the left kidney. Urine 
culture on Julj^ 19 revealed the presence of a paracolon organism. No blood culture was 
taken at that time. The patient had mild diabetic acidosis and infection and was treated 
with insulin, fluids administered orally and intravenously, sulfadiazine and penicillin. 
After three or four days the fever subsided, the diabetes was brought under control, and 
the patient was discharged to the outpatient department. 

The patient again entered the hospital on August 4, 1948, because of nausea, vomiting, 
chills, fever and weakness of four days’ duration. Physical examination at this time revealed 
her to be acutely ill, febrile and anemic. Blood pressure was 150/95, pulse rate 104 per 
minute and temperature 105 F. Left ventricular enlargement was still present, but in addi- 
tion there was also a loud systolic murmur over the mitral area, transmitted to the axilla. 
Examination also revealed moist rales in the base of the right lung posteriorly, a barely 

* Received for publication, June 28, 1949. 
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palj)al)l(! liver and a non])ali)al)le sideon, costovertebral tenderness on the right side, and 
no petochiac. A Idood count revealed 55 per cent liemoglohin, 3.02 million eryllirocyte.s. 
7600 loukocytos, 01 per cent polymorphomiclears, 0 per cent lymphocyte.^; -sedimentation 
rate 2C mm. in one hour (Wintrohe, corrected); urinalysis 1 plus albumin, no sugar or 
acetone, and negative micro.scojtic examination; nonprotein nitrogen from 25 to -It) mg.; 
blood sugar 200 mg. on admission, but 100 mg. after diabetic control ; CO:-combining power 
40 per cent; total protein 5.1 Gm. with 2.7 Gm. albumin and 2.4 Gm. globulin; serum 
chlorides 92.3 mEr|./Iifer and serum sodium 129 mEq./Hter; agglutination te.sts with 
typhoid “H” tind “O”, jjaratyphoid A and linwcUa abnrlua antigens negative; agglutinins 
present with paratyphoid B antigen, in 1:160 lifer. 

Soon after admission the patient exjjerienced .severe chills, and within 24 hours de- 
veloped marked meningismus, but no Brudzinski’s or Kernig’s sign was elicited. -A spinal 
tap revealed a pre.ssure of 250 mm. of water, with clear fluid which contained a rare white 
cell. The Bandy and Wa.ssermaun reactions were negative, protein content was 40 mg., 
glucose 85 mg., and a culture of the ecrebro.spinal fluid showed nonhemolytic Staphylo- 
coccus albns, which was considered a contaminant. Several electrocardiograms showed 
only low T waves in leads 1 and 3. An .x-ray film of the chest revealed an enlarged left ven- 
tricle with increased density in the right lower lung field. -An intravenous jiyelogram 
suggested hydronephrosis on the right side with tortuosity and dilatation of the right 
ureter. Blood cultures yielded paracolon organisms on August 5, 6, 10, 16 and 21. Cultures 
of the stool were positive for the same organism on August S, 9, 10, and of the urine on 
August 6 and 10. 

The patient continued to have fever. Changes were noted daily in the intensity of the 
mitral murmur which, at times, became whistling and had a marked diastolic comi)onent. 
In view of the laboratori' and physical findings, it was believed that this j)afiont had a 
severe paracolon bacteremia and endocarditis, originating from an infection of the kid- 
nej’s. In vitro scnsitivit 3 ' tests of this bacillus showed the organism to ho inhibited b.v 12.5 
micrograms of streptomjxin and 83.3 Oxford units of penicillin. It was recognized that 
the organism was resistant to both of these antibiotics and the most vigorous treatment 
practicable was attempted. The patient was placed on streptomycin, 2 Gm., 1.5 million 
units of penicillin, 5 Gm. of intravenous sulfathiozolc each day and was reiteatcdl.v given 
blood transfusions. Ton daj'S after admission the temperature was still 103 F., the leukoc.vle 
count rose to 15,000 and the patient appeared “toxic” and weak. Suri)risingl.v, her diabetes 
remained well controlled on ver^- small doses of protamine zinc insulin. On .August 21, 
1948, the patient had two generalized convulsions, each lasting several minutes; her res- 
pirations became labored and she required oxj-gen; the neck became rigid and the right 
upper exfrcmitj- fl.accid; and on this day she e.xpircd. 

PATHOLOGIC HEPOn'T 

Autopsy was performed two liours after death by Dr. Brtiiio W. Voile. About 
500 cc. of serosanguinous fluid wtis present in each tiioracic cavity. The iio.stcrior 
aspect of the lower lobes of both lungs were atelectatic and all lobes were con- 
gested. 

The heart weighed 4G5 grains. 'J'hc epicardiuin wa.s .snmoth and shiny, tind the 
myocardium was beefy red and showed .small gniy-white scars in the po.sterior 
wall of the left ventricle. The wall of the left, ventricle was 2 cm. thick, and that 
of the right ventricle 4 ram. The endocardium was smooth and thin and the 
papillary muscles and trabeculae Avere hyjiertrojihic. At the anterior leaflet of 
the mitral valve there was a large firm vegetation, 1.5 .\ 1.5 .\ 1 cm., attached 
to the endocardium. On sectioning, it was composed of a purplisli, iamellated 
tissue. flTie chordae tendineae were thin and delicate. 'The mitral ring measured 
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9 cm., the tricuspid ring 11.5 cm., the aortic ring 7.5 cm., and the pulmonic ring 
8 cm. The coronari" arteries were patent and their intima as well as that of the 
aorta Avere studded with a considerable number of atheromatous plaques. Micro- 
scopicallj’-, there was noted scanty infiltration of the interstitial connective tissue 
of the myocardium consisting of round cells and few polymorphonuclear cells. 
The ring of the mitral valve revealed fibrosis with hyalinization. The base of tlie 
valve was infiltrated ivith segmented and round leukocytes, and there A\'as an 
occasional capillaiy. Deposits of fibrin surrounding large colonies of bacteria wore 
seen in the vegetation of the mitral valve. Newlj'--formed capillaries surrounded 
by fibroblasts and segmented leukocytes grew into the vegetation. Postmortem 
culture of blood was positive for paracolon organisms. 

The spleen weighed 410 grams. Its capsule was slafc-gray in color and smooth. The cut 
surface scraped with ease and showed several small anemic infarcts. Histologically, the 
lymph follicles were large and hyperplastic, and the pulp showed marked proliferation of 
the reticulum cells. 

In the right adrenal gland was a hazelnut-sized walled-off abscess which was filled witli 
creamy jmllow pus and necrotic material. This abscess involved the cortc.v and medulla. 
Smears of this pus showed large numbers of gram-negative bacilli. 

Each kidney weighed 230 grams. Their capsules stripped with ease, leaving a smooth 
pink surface which showed some yellow mottling and occasional pinpoint hemorrhages. 
In addition, several saddle-shaped scars were noted. In the left kidney a recent anemic 
infarct, 1.5 x 1.5 cm., was found. The pelvis was lined by pale pink, smooth mucosa. 
Microscopically the glomeruli were largo and cellular rvith proliferation of endothelial colls 
and infiltration with segmented leukocytes. The small arteries and arterioles displayed 
moderate thickening and hyalinization of the wall, especially of the intima. Occasionally 
one of the larger arcuate arteries showed a small mural thrombus. The renal pelvic muco.sa 
was edematous and showed scattered infiltration with round cells. 

The ureters were i)atent. The bladder, which contained cloudy yellow urine, displayed 
an edematous and congested mucosa with occasional small submucosal hemorrhages. 

In summarj*, the autopsy revealed subacute bacterial endocarditis with some myo- 
cardial fibrosis; left ventricular hypertrophy; pulmonary congestion and edema with 
bilateral hydrothorax; reactive hj'perplasia of spleen with small anemic infarcts; cloudy 
swelling of liver; acute glomerulonephritis with anemic infarct of left kidney; bilateral 
chronic pyelonephritis; chronic moderate cystitis; abscess of right adrenal; cerebral edema. 

DISCUSSION 

The significant bacteriologic findings were as follows: During (he first, ad- 
mission, paracolon bacilli were isolated from urine. During the second admission, 
blood cultures were positive for paracolon organisms on seven successive oc- 
casions; blood drawn just before deatlnvas sterile; the same organisms tvere found 
in the stool three times and in the urine twice; at post mortem, the blood culture 
revealed the same organism, the spleen was sterile, smears from the adrenal 
abscess showed numerous gram-negative bacilli, Init unfortunately, no specimen 
from this aliscess was taken for culture. 

In every case, the organism isolated was a motile, gram-negative, short, plump 
i-od. Colonies on E.hl.B. and S.S. agar measured 2 to 4 mm. in diameter, ap- 

Fio. 1. Photogrnpii of Large firm vegetation, .anterior leaflet of mitral valve. 

Fig. 2. Photomicrograph from section of A’egelation .showing colonies of bacteria .sur- 
rounded by fibrin. X 50. 
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peared smooth, translucent and slightly grayish, was not hemolytic on blood agar, 
its “IMViC” formulation was + + d — ; it fermented dextrose, trehalose, salicin 
and maltose with gas formation within 24 hours; it fermented sucrose and lactose 
only after 14 days’ incubation; it did not ferment cellobiose and did not liquefy 
gelatin during the 21-day period of obseiwation. Biochemically, this organism 
appears to be closely related to type 28221 of Stuart et al}^ and would be classi- 
fied, according to Bergey,- as Paracolohactrum coliforme. This strain, however, 
was' agglutinated by antiserum to type P29911 of Stuart, Wheeler and McGann^^ 
and is thus closelj’’ related serologically to this anaerogenic organism, which in 
turn is probably identical with the “Wakefield” type of dysenteiy organism 
described by Bergerd 

Paracolon bacilli appear to be intermediate betiveen coliform organisms on 
the one hand and the salmonellae and shigellae on the other. Serologic and bio- 
chemical reactions are not constant enough to permit definitive species classi- 
fication. The pathogenicity of this group for human beings has been repeatedly 
investigated and reported.®' Invariably, however, these organisms 
are traced to gastrointestinal or genitourinaiy tract infections. Cases of proven 
pathogenicity in other situations are extremely rare. In this case, the repeated 
isolation of the organism in pure culture from various sources, both antemortem 
and postmortem, and the clinical picture, seemed to make it unequivocal that 
this organism was actually the responsible etiologic agent. The pathogenicity of 
an organism of reputedly low invasive power may, in such a case, be related to 
the patient’s debility, diabetes, anemia and lack of demonstrable immunologic 
response. The patient’s serum agglutinated a commercial antigen of S. paratyphi 
B to a titer of 1 : 160, but did not agglutinate the homologous organism on re- 
peated attempts. It is likely that this organism shared some antigens in common 
with S. paratyphi B. Paracolon organisms with antigens of other members of the 
family Enterobaeteriaceae have been reported manj'' times.'’ - !=■ i'’ 

In this case, it is believed that the probable sequence of events was first a 
chronic pyelonephritis in a diabetic, then a bacteremia with localization on the 
valves of an arteriosclerotic heart. There was no demonstrable evidence of a 
rheumatic or congenital lesion. On her first admission the patient presented evi- 
dence of mild arteriosclerotic heart disease and no murmurs Avere heard. The 
occurrence of a harsh systolic murmur at the time of her second admission 18 
days later, Avithout marked change in her hematologic picture, plus the labo- 
ratory findings constituted strong cAudence for endocarditis rather than anemia 
as the cause of the murmur. 

The cj^stitis and ascending pyelonephritis Avas shoAvn at autopsy to be of a 
chronic nature. Other sequelae of the bacteremia included a septic spleen and 
abscess formation of the right adrenal. Once the diagnosis Avas established, the 
treatment of this patient presented a difficult problem. Attempts were made, of 
course, to increase the general resistance of the patient and to combat the anemia 
Avith blood transfusions. The diabetes Avas easilj'’ controlled but the organism Avas 
insensitwe in vitro and apparently in vnm to penicillin and streptomycin, and 
sulfathiazole was ineffective. 
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CONCLUSIOKS 

A case of subacute bacterial endocarditis and bactei-eniia caused Ij^- Para- 
colohaclnm coUforme is reported. The clinical, pathologic and bacteriologic data, 
the probable sequence in the development of the endocarditis, and tiic thera- 
peutic difficulties encountered are presented. 
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DILATATION OF THE ACINI OF THE PANCREAS IN HYPEREMESIS 

OF PREGNANCY* 


PH. H. HARTZ, M.D. 

From the Public Health Service, Curasao, N.W.I. 

Recent publications have shown that lesions similar to those present in the 
early stages of fibrocystic disease of the pancreas in children frequently occur in 
adults. Baggenstoss^ reported dilatation of the acini of the pancreas with flatten- 
ing of the epithelial cells and inspissation of secretion in 121 (45 per cent) of 
270 cases of uremia. In a control series of 200 cases the lesion was present in 20 
per cent; in 11 of these 40 cases there was intestinal obstruction Hartz^ ob- 
served in 6 out of 171 autopsies, in which the pancreas was examined one hour 
or less after death, sometimes only a few minutes after death, an increased 
firmness of this organ without other gross changes. On microscopic examination 
of this “firm pancreas” lesions similar to those described by Baggenstoss^- ^ 
were observed but in addition cyst formation in the islets and sometimes mitoses 
in the acinar cells and in the epithelium of the intercalated ducts and of the islets. 
Menten and Kinsey® described asymptomatic retention of pancreatic secretion 
in 35 of 256 autopsies on children. The ages of their patients ranged from 10 days 
to 10 years. Hartz® reported the occurrence of a “firm pancreas” with typical 
histologic findings in 3 children whose ages were 7, 19 and 24 months. In the 
cases reported by Menten and Kinsey^ and Hartz® there was no fibrocystic disease. 

According to Baggenstoss,® the following factors are important in the patho- 
genesis of the lesions in adult persons: (1) Inhibition of the type of pancreatic 
secretion, normally stimulated by secretin, which may be caused by vomiting, 
by distention of the stomach or by mental discomfort; (2) nervous stimulation 
of the pancreas which leads to the formation of a juice rich in protein; and (3) 
dehydration, causing inspissation of the juice. 

Finallj'’ malnutrition, especially protein deficiency, may result in failure of 
reparative protein synthesis in the acinar cells. As the pancreas in its secretion 
puts out 5 or 6 Gm. of protein a day,^ protein deficiency may play an important 
part. Since vomiting, dehydration, malnutrition and even mental discomfort are 
typical symptoms of h 3 ’'peremesis of pregnancy, the occurrence of dilatation of 
the pancreatic acini is to be expected in this disease, and it was deemed of interest 
to examine the pancreas in fatal cases of hyperemesis coming to autopsy. 

With modern managment, a fatal outcome in hyperemesis of pregnancy is 
very rare; nevertheless, I have obseiwed 3 such cases among 2100 consecutive 
autopsies performed at Curagao. In 2 of these cases pancreatic tissue was avail- 
able for microscopic study. 

Received for publication, June 1, 1949. 
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REPORT OF CASES 

Case 1 

A Negro woman, 30 years old and in the fourth month of prcgnancj’, entered (he hospital 
in a critical condition and died approximately 12 hours after admiss'on. The clinical diag- 
nosis was hyperemesis of pregnancy. Autopsy was performed five minutes after death. The 
gross findings except for emaciation and some fatty infiltration of the liver were e.=sentially 
negative. 

Microscopic findings. Tissues were fixed in Heidenhain’s Susa mixture and embedded in 
paraffin. The sections were stained with Masson’s trichrome, with the azan method, with 
Petersen’s acid alizarin blue-aniline blue and with the periodic acid-lciicofuchsin method. 
In every lobule of the pancreas, varying numbers of dilated acini and terminal intercalated 
ducts were observed. Thej- were quite similar to those described in previous jiublications. 
Also in many lobules there was moderate atrophj- of the nondilatcd acini and vacuolization 
of acinar cells. A few mitoses were found in acinar cells and in the epithelium of the inter- 
calated ducts. The majority of the islets were normal; they were sometimes quite large; 
the alpha cells stained well with the azan and trichrome stains. Only an isolated islet showed 
C 3 'st formation. The larger ducts were normal; there was no squamous metaplasia of the 
epithelium. In the interlobular connective tissue scattered lj'mphoc\-tcs were found. Ir- 
regularlj" distributed through the lobules of the liver were dark-staining liver colls which 
often contained pj'knotic nuclei. In the centers of the lobules the liver colls were vacuolated 
and contained manj' strongh’ Schiff-positivc granules, probablj- glj-cogen. The kidneys, 
suprarenal glands and spleen showed nothing abnormal. In the uterus there was pronounced 
chorionic invasion of the mj-ometrium. 


Case 2 

A Negro woman, 45 j'ears old and in the fourth month of pregnane}’, entered the hospital 
in critical condition and died after 24 hours. Autopsj’ was performed 10 minutes after death. 
A few subcapsular hemorrhages and some fattj’ infiltration were observed in the liver. In 
addition there was slight bilateral hj’droncphrosis .and shallow ulceration of the mucosa of 
the terminal part of the csoph.agus. 

Microscopic findings. The methods used were the same as in Case 1. Dilatation of the 
acini of the pancreas was present in ever}’ lobule but in a lesser degree than in Case 1 . Vacu- 
olization and atrophj’ of acinar cells were often combined with pronounced pyknosis of the 
nuclei. In addition there were frcquentlj' areas of swelling of so-called cent ro-acinar cells 
with atrophj' of the acinar cells. The islets were normal; after examining manj- slides one 
islet with cj-st formation was found. The interlobular connective tissue and the larger ducts 
showed nothing abnormal. In the liver there was moderate central fatty infiltration. The 
esophagus showed superficial ulceration with suiiacutc inflammation, which sometimes 
extended into the muscularis. The other organs showed no pathologic changes. 


COMMENT 

E.xamination of the pancreas in the.se cases showed dilatation of the acini, as 
has been postulated. In contrast to the cases reported previously,’ cyst formation 
in the islets was very rare and onlj’ in Case 1, in which the lesion wtis more ad- 
vanced, could a few mitoses be observed. In Ca.se 2 the dilatation of the acini 
was moderate. This may be due to diflcrent factors, which cannot be definitely 
evalu.ated because of lack of sufficient clinical data. DilTerenecs in duration of the 
illness or in the intensitj' of nervous stimulation maj’ have played a role. 

In uremia, congestive heart failure, intestinal obstruction and in ulcerative 
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colitis, diseases in whicli dilatation of the acini is frequent, many factors whieli 
may cause change in the pancreas other than dilatation of the acini may be o])cra- 
tive for a long period. In the present cases of hj'peremesis of pregnancy, as shown • 
by the result of the autopsj'’ no such complicating factor.? were present, so flint 
the changes found in the pancreas mu.st be a-scribed .solely to the vomiting, mal- 
nutrition and dehj'-dration. The}’^ offer, therefore, strong e^•idence for the concept 
of Baggenstoss® regarding the etiologj’' of the dilatation of the acini of the pancreas 
and show once more that lesions of the pancreas in various diseases are more 
common than is generally assumed. 


.SUAI.UARY 

In two fatal cases of hj’-peremesis of pregnancy dilatation of the acini of the 
pancreas was found. The importance of these findings for the concept of the 
etiology of similar lesions of the pancreas is briefl}^ discussed. 
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Krebsmetastasen. By De. med. Hans E. Walther, Medical Director of the X-ray Division 
of the Nurses Home of the Red Cross, Zurich. 560 pp., 293 illustrations. 60 francs ($14.40) . 
Basel : Benno Schwabe and Company, 1948. 

This extensive monograph deals not only with the localization of metastases of the vari- 
ous tumors, but considers the various routes and mechanisms of metastases, and the fate of 
tumor emboli in the absence of metastases. It also deals with contact metastases, accidental 
transplantation bj^ means of the surgical knife. Mention is also made of tumor transplanted 
from one patient to another, which possibility, however, is considered to be mythical. The 
author, in quoting Borst, makes use of the terminology “premetastatic phase” which he 
defines as the interval between the time of occurrence of emboli in the circulating blood and 
the localization of tumor emboli with secondary tumor growth. 

Various factors are discussed which may or may not influence the production of metas- 
tases, such as, infectious diseases, therapeutic measures (principally removal of tissue for 
biopsy) and the result of pertinent experimental work. He again confirms the present-day 
impression that excision of tissue for biopsy properly done, causes much less damage than 
repeated clinical palpation of the tumor. 

The second part of the monograph deals with the localization of metastases from primary 
tumors to the various organs or sj^stem of organs. This part is particularly valuable because 
with the exception of individual reports of isolated instances of carcinoma, only little can 
be found in the older or in the recent literature on this subject. It is interesting that the 
author comments on certain discrepancies in the literature in regard to the frequency of 
metastases in various organs. In discussing primary carcinomas of the breast, he remarks 
that some authors, in a series of cases, found metastases in the suprarenals in only three in- 
stances, whereas another investigator encountered metastases 32 times. Such differences, 
he believes, are difficult to explain. He assumes that this discrepancy may be explained on the 
basis that some investigators counted metastasis to both suprarenals as two. However, it 
seems much more likely that the one author who found metastases in 32 instances relied on 
microscopic investigations, and examination of numerous sections, whereas the investiga- 
tor who found only a few metastases either relied on gross examination or cut too few sec- 
tions. It is the experience of the reviewer that in certain instances of breast carcinoma, a 
number of sections have to be cut before a particular organ can be declared free from metas- 
tases. 

It is stated that this book has not been written by a pathologist, but by a roentgenologist. 
Yet, it gives very good gross and microscopic accounts of the various tumors discussed. 
There are a number of excellent illustrations included and many valuable tables. The 
printing and the paper are excellent. The book is written in German, which is usually 
concise and clear, avoiding complicated phraseolog 3 ^ 

In short, it is a very good monograph which fills an important need for the physician in 
general practice, who should be aware of the possible localizations of metastases in a patient 
with carcinoma, and also for the investigator who should welcome a handj^ reference book. 
Chicago Otto Saphir 

Microbiology and Man. En. 2. Bj^ Jorgen Birkeland, Ph.D., Professor of Bacteriology, 
Ohio State University, Columbus, Ohio. 525 pp., 54 figs., 14 tables. $5.00. Baltimore : The 
Williams & Wilkins Company, 1949. 

In the preface to the first edition, the author states: “This bookis designed as an elemen- 
tarj'^ text for the student who plans to take but one or two courses in microbiology-. It is in- 
tended to serve as a basis for an understanding of the part plaj'^ed by microorgan- 
isms in everyday life.” A reprinting two ymars after initial publication followed by a second 
reprinting eight months later would seem to indicate that this book has met a definite need. 
Revision in the second edition tends to bring both general and specific information more 
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nearly up to date. The text now includes basic information in reference to electron-micro.s- 
copy, antibiotics, the more recent rickettsial and virus disea.ses and recent advancc.s in 
bacteriologic technics. 

The over-all format conforms closely to that of other general texts in microbiologj-. 
Fundamentals of Bacteriology comprises the first section of 135 pages. Forty pages arc 
devoted to infection and resistance. Common infectious disc.ascs are di.scussed in .section 3 
(210 pages), the general plan of the discussion of each disease following the same pattern of 
.symptomologj’’, etiology, epidemiology, prophylaxis and treatment. The final section is de- 
voted to microbiology of air, food, milk, water, .sewage and soil. The glossarj’ at the end of 
the text is a useful addition to the book. 

The first two and the final sections of this text book fulfill the author's stated objective 
quite adequately. Those portions of the sections on infectious disease which deal with bac- 
teriology, immunology and cpidemiologj' are well written and informative. One may wish, 
however, that the discussion of bacillary d3’sentery had included some recognition of current 
serologic methods for identification and classification of these organisms. The author does 
not seem to be on as firm ground when he attempts to discuss the clinical classification of 
disease or their treatment. One can hard^’ agree, for instance, with the author’s dcscrijjtion 
of the childhood tj’pe of tuberculosis as miliarj' tuberculosis. One might also question his 
statement that sj'philis is the most common cause for miscarriage or abortion. One m.a\- also 
doubt if the clinical bacteriologist would agree that it is safe to infer that gram-negative 
oxydase-positive diplococci isolated from urogenital cultures are probabl.v gonococci The 
discussion of the treatment of tuberculosis includes no mention of streptomycin therapy 
aside from its use in tuberculous meningitis. There is no mention of scrum therap3’ in Hemo- 
philus injlucmae infection. 

Lansing, Michigan H. E. Con: 

Cardiac Calhelerization in Congenital Heart Disease, A Clinical and Physiological Slud3’ in 
Infants and Children. B3' AkdrIi) Cournand, M.D., Associate Professor, Department of 
Medicine, College of Ph3’sicians and Surgeons, Columbia Universit3', Jaxet S. Bai.dwin', 
M.D., Assistant Professor, Department of Pediatrics, New York University College of 
Medicine and Aaron Hijimelstein, I^I.D., Instructor, Dei)artment of Surgery, College 
of Ph3'sicians and Surgeons, Columbia Univcisity. lOS pp., illustrated. Sl.OO. Now York: 
The Commonwealth Fund, 1949 . 

Dr. Cournand and his associates have published a limeb' monograph on the application 
of cardiac catheterization to the stud3' of congenital heart dise.'ise in children. It is apparent 
that such studies become more and more important as surgical procedures develop. 

Part one deals with the ph3’siologic methods and technic. The information presented is 
concise and 3'ct sufficientb' detailed for innovation of cardiac catheterization in an3' well- 
equipped and well-staffed hospital. Formulae for blood flow through various chambers and 
vessels are ])resented in readib’ understandable m:ithematicnl terms. Some diflicult3' 0103’ 
occur in the application of the formulae to specific cases because of the lack of cxi)lanation 
for their derivation. 

The second part includes studies made on cxtrcmel3’ interesting and unusual c.'iscs of 
congenital heart disease exemplif3'ing the complexitx' and the theoretical, .as well .as the 
practical, 2)roblcms involved in congenital heart disc.ascs. Not all cases seem to show suffi- 
cient differences in blood ox3'gcn concentrations in the various chambers and vessels for dif- 
ferential diagnosis but other correlative observations, such .as jircssure differences and pas- 
sage of catheter into various compartments via abnormal route, make the final diagnosis of 
each case quite convincing. Important clinical and pln'siologic relationships arc presented. 
Unique diagrammatic representation of iih3'siologic data affords the reader immediate 
ai)prcciation of the degree and nature of the functional abnormality once he or she becomes 
accustomed to the SN'inbols used in the diagrams. 

Detroit E. T. Iseri 
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An Atlas of Bone-Marrow Pathology. By M. C. G. IsRAfiLS, M.Sc.,M.D., M.R.C.P., Lecturer 
and Deputy Director, Department of Haematology, The University and Royal Infir- 
mary, Manchester; Late Foulerton Research Fellow of The Royal Society ; Wing-Comman- 
der, R.A.F.V.R. 52 pp., 12 plates, 6 tables. $6.50. New York: Grune and Stratton, 1948. 
There is very little which this reviewer can find in this small volume to recommend it. 
The presentation of descriptions of the various blood cells is over-simplified for anjmne who 
has been taught the elements of hematology in medical school. The colored plates have been 
made from drawings, rather than photomicrographs, and the cells often appear pale and 
poorly stained. For the trained hematologist or clinical pathologist the book is of little 
value. The practicing physician who is interested in “cells” will do much better with the 
recent texts in hematology which have better plates and descriptions. 

Brooklyn, N. Y. Leo M. Meyer 

Fundamentals of Pulmonary Tuberculosis audits Complications. Sponsored by the American 
College of Chest Physicians. Editor, Edward W. Hayes, M.D.; Editorial Committee, 
Andrew L. Banyai, M.D., Herman Hilleboe, M.D., J. Arthur Myers, M.D., 
J. WiNTHROP Peabody, M.D. 480 pp.,78 figs. $9.50. Springfield, 111.: Charles C Thomas, 
1949. 

As is true in any volume with chapters written by different authors the standard of excel- 
lence of different portions of this book varies considerably. Fortunately the present volume 
includes among its authors many recognized leaders in their respective fields. Pathologists 
will find particularlj”^ interesting the well-illustrated chapter on The Bacteriology, Infection 
and Pathology of Tuberculosis, by Sweany and Bogen. The pages on bacteriology are suc- 
cinctly written and contain a great deal of useful information. Among the other chapters 
those on Differential Diagnosis, Antibacterial Therapy, and Tuberculosis and the Genitouri- 
nary System merit special mention. Also it is of interest to have chapters on the Psychoso- 
matic and on the Public Health Aspects of Tuberculosis included as well as chapters on the 
relationship between tuberculosis and silicosis, diabetes, and pregnancy respectively. Some 
of the bibliographies not only furnish a useful index to the recent literature but contain 
classical references as well. 

While recognizing the many excellent parts of the book one may criticize the dictum re- 
garding primary tuberculosis, that “The disease is extremelj’’ benign. Per se it prob- 
ably never kills and rarely does it cause significant illness.” (Page 42.) Anyone with e.xpe- 
rience at the postmortem table can give testimonj'' regarding the lethal effects of the tubercle 
bacillus in cases of progressive primary tuberculosis. 

The typography and format of the book are of the high qualitjr expected from the pub- 
lishers. In genei'al the illustrations are excellent, but the two colored plates leave much to 
be desired. Only two typographical errors came to the attention of this reviewer, “lumph” 
on page 83 and “modernatelj'” on page 443. Although written more particularly for physi- 
cians interested in the clinical aspects of tuberculosis this book can be recommended for the 
pathologist as well. 

Northville, Michigan C. Eugene Woodruff 

Handbook of Diseases of the Skin. By Richard L. Sutton, M.D., Emeritus Professor of 
Dermatologj"' and S 3 ’’philology, University of Kansas Medical School and Richard L. 
L. Sutton, Jr., M.D., Associate Professor of Dermatology and Sj^philology, University 
of Kansas Medical School. 749 pp., 1057 figs. $12.50. St. Louis: The C. V. Mosby Com- 
panj% 1949. 

This newest addition to the series of textbooks bj’’ the Buttons is slightlj" shorter than the 
fourth edition of their Introduction to Dermatology and considerablj’^ more extensive than 
their Synopsis of Diseases of the Skin. A comparison of the new book with the last edition of 
the “Introduction” shows that the text has been compressed, but the number of illustra- 
tions has been increased. Comparative! j' more space has been given to the chapters on 
anatomj', embiyologjq pfiji-siologj', sj'mptomatologj’’ .and pathology, etiologj% diagnosis. 
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iind trCtitnicni, T-hc cliiiptcrs dcscnhing specific dcrinstoscs liavc been rciirrsiiged. l^crnis- 
tosGS of known causat ion including syphilis have been placed first and comprise more than 
half (403 pages) of the text. Dermatitides of unknown cau.se follow in a chapter of C5 pagc.s. 
which seems to indicate considerable progress in our knowledge of the etiology of derma- 
toses. It must be pointed out, however, that the “unknowns” comprise many of the com- 
monest and most important skin disca.ses which in practice occupj’ a much greater sliare of 
the dermatologist’s time. Chapters on pigmentary disorders, atrophies, inalformations .and 
neoplasia, and affections of the cutaneous appendages and the accessible mucous membranes 
complete the text. A detailed and useful index of 2S pages is added. 

Perusal of the text shows that a great amount of information h.as been condensed in this 
book. The style is clear and concise, and in most instances the words arc so chosen that cacli 
one is of importance. The easy readability thus should not deceive the reader who must pay 
attention to every word and phrase in order to get the full benefit of the information con- 
tained. Bibliographic references, also condensed to a small amount of space, are included 
in the body of the text and invite the interested reader to check up on details. Tlie impors 
cited are usually chosen for their instructional value and recent date of publication rather 
than for originality or priority on the subject. Much and well-advised use is made of small 
print in order to separate basic essential instruction from more detailed information and 
from the discussion of rarer subjects. The text, more than ever before, reficcts the views of 
the junior author who gives due credit to his father’s general influence on his manner of 
thinking and of treating disease. While the factual information contained in the book i.s more 
complete than in some larger texts, the reader is never left in doubt about the i)ersonal 
opinion of the author on controversial subjects. This, as the preface st. at es, “will please .some 
readers and annoy others”, and in ai^- ca.se makes for stimulating reading. Considerable 
space is given to pathology and treatment, and good u.sc is made of tabulation in difforcntial 
diagnosis. Illustrations arc many and usually well cho.scn photograi)hs, including numerous 
photomicrographs of skin diseases and particularly of the normal anatomy of the .skin. .V 
few exceptions, like the illustration which is mistakenly labelled “Brown-tail moth (Web- 
ster)” do not detract from the general excellence of the material. 

Altogether, the book confers, in relation to its size, an astonishing amount of up-to-the- 
minute information on dermatology and syphilology, and does so in well-readable form, en 
livened by an abundance of good illustrations and by the jicmonal convict ions of the .author. 
It should be valuable not only, or even primarily, to the medical student, but to the flerma 
tologist or other physician seeking concise information on special subjeets. 

Covimon Skin Diseases. Kn. S. By A. C. Roxbukoii, M.A., .M.D., Kincritus Physician for 
Diseases of the Skin and Lecturer on Diseases of the Skin, St. Bartholomew’s llosjiiial; 
Late Editor of the British Journal of Dermatology and .Syphilis. 107 pj)., 212 illusira 
tions, S color plates. S7.00. Philadelphia and Toronto: The Blakiston Company, lill!). 

This book is p.art. of a general practice series which docs not profess to be a cotni)!ete text 
on derniatolog}'' and makes only brief mention of some of the le.ss common skin conilitions. 
The early chapters adequately discuss general etiology, signs and symj)loms, genenil iliag 
nosis and general treatment, and conform more or le.ss with similar clnipters in most .Vmeri 
can texts. Under gener.al treatment, (he author gives considerable emjdinsis to the use of 
Thorium X which has not yet come into general use iji this country, llis use of solid e.arbon 
dioxide is somewhat less conservative than usually recommended, but results seem good. 
Discussion of the individual diseases is presented in an orderly fashion. The discussion 
of pathology of each disease is short , but apimrcntly is in agreement with concepts expressed 
by American dermatopathologists. The description of signs and .symihoms is along ctuiven- 
tional lines. Under etiology, many dermatologists would disagree with the concept that 
seborrhea and seborrheic dermatitis arc cau.scd by the pityrns])oron of Mala.ssez (/’iV.vre- 
.sporon orafe), and also, that pityriasis simplex is a form of impetigo which can be “made 
worse, . . . by east winds”. The interesting idea (hat (he itching in scabies is on (he basi.s 
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of sensitivity to the acarus and may not occur-foi- a month or more after contraction of the 
infection, is'eihphasized. 

The author uses penicillin extensively in topical form and with less discrimination than 
its evaluation in this country would indicate. No mention is made of the newer fungicides 
and fungistatic agents which have come to the fore in recent years, and there is but one scant 
notation concerning the use of antihistaminics. In general, the book is well written and of 
interest but it is felt, because of some differences in terminology as well as in the types of 
medications employed, that most phj^sicians in the United States would be better off to 
purchase one of the general practice texts on dermatology written in this country. 

Detroit John N. Grekin 

Estiidos S6bre a hininidade Cruzada (^Studies on Cross Immunity). By Paulo de G6es, 
Trabalho do Laboratorio de Microbiologia da Faculdade Nacional de Medicina, U. B. 
353 pp., 8 tables. Rio de Janeiro: Jornal do Commercio, Rodrigues and Cia, 1947. 

The author is in charge of research in the Laboratory of Microbiology of the National 
Faculty of Medicine of Rio de Janeiro. In this book he reviews at length the evidence from 
various sources bearing on the antigenic composition of microorganisms and the cross-reac- 
tions between various species of bacteria, between bacteria and viruses, molds, protozoa, 
antigens from the lower and higher animals and from vegetable sources. In the chapter deal- 
ing with antigens having similar properties, found in macro- as well as in microorganisms, 
the author reports his investigations on the Forssmann antigen, Buchbinder’s antigen, sub- 
stance A, and the antiproteus X antibodies of pregnancy and cancer. 

The subject matter is carefullj' arranged and the book should be valuable to workers 
interested in the field of cross-immunit 3 ’- reactions. 

Philadelphia L. M. Tocantins 

Hindu Medicine. Bj' Henry R. Zimmer, Late Visiting Lecturer in Philosophy at Columbia 
University, Formerlj’- Professor of Sanskrit at the University of Heidelberg. Edited with 
a Foreword and Preface by Ludwig Edelstein, Ph.D. 203 pp. $4.00. Baltimore: 
The Johns Hopkins Press, 1948. 

This volume represents an incomplete revision of material presented by the late Prof. 
Henry R. Zimmer in the Hidejm Noguchi Lectureship delivered in 1940 at the Johns Hopkins 
Institute of the Historj* of Medicine. The work of compiling what is extant of the partiallj' 
revised lectures presented bj" this eminent scholar, and from other manuscripts remaining 
after his death in 1943, was undertaken bj"^ Ludwig Edelstein. The Foreword and Preface 
give a sketch of Zimmer’s life and work and his interpretation of Hindu philosophy and 
Hindu medicine — “the best representative of Hindu earthlj" life and wisdom’’. 

The material is presented in two parts, extensively annotated bj^ the editor: I. Medical 
Tradition and the Hindu Physician deals with the oldest Vedic traditions, their medical 
gods, the literary tradition of classic Hindu medicine, the education and career of the physi- 
cian, and the signs and names of diseases; II. The Human Body: Its Forces and Resources 
discusses the doctrines of life force and breath, the theorj’" of humors and of the bodj', and 
Hindu methods for teaching anatomy and phJ'^siologJ^ 

This book has little bearing on clinical pathologj’^ per se except for the earnest student of 
medical historj^ interested in delving into the mj’^stical and allegorical backgrounds of 
Hindu concepts of health and disease. 

Detroit Harold C. Mack 

Current Therapy 1949, Latest Approved Methods of Treatment for the Practising Physician. By 
Howard F. Conn, M.D., Editor. Consulting Editors: M. Edward Davis, Vincent J. 
Derbes, Garfield G. Duncan, Hugh J. Jewett, William J. Kerr, Perrin H. Long, 
H. Houston Merritt, Paul A. O’Leary, Walter L. Palmer, Hobert A. Reimann, 
Cyrus C. Sturgis, Robert H. Williams. 672 pp. $10.00. Philadelphia and London: W. 
B. Saunders Companj', 1949. 



HOOK RKVIKWS 


S")", 

This compendium of treatment is an outstanding contrilnition to tlic field of gcneml 
therapeutics. Dr. Conn and his twelve consulting editors have contrived to make this text 
of inestimable value as a treatment reference. Over 250 clinical entities and their specific 
treatment are discussed in fourteen well-organized sections. Clarity and brevitv are kev- 
notes of the book. Practically every importiint clinical entity in each specialty field is dis- 
cussed from the standpoint of treatment. 

Although there is little of interest to the clinical pathologist, Current 7'ltcra]i;i .should 
hold a formidable place in the therapeutic armamentarium of the practicing physician. 

Detroit Ixf.MtK I.).u.r. 

Practical Aspects of Tlujroid Disease. B 3 ' Geokoe Cnit.E, .In., .M.D., F..A.C.S.. Department 

of Surger^f, Cleveland Clinic, Cleveland, Ohio. .3.55 pp., 101 fig.s. SO.OO, Philadelphia. 

Pennsylvania: W. B. Saunders Companj', 1019. 

Dr. Crile states in his preface to this book that the treatment of di.se.a.sos of the thyroid 
glandhad become well accepted as a surgical problem, until the past fciryears, when with the 
discoverj' of effective antithyroid drug.s, it again became coni roversial whether or not hyper- 
thyroidism is better treated bj- conserx'ative (medical) management. The possibility is 
also considered that in the future the radiologist m.a\- also plaj- an evcr-incroa.sing part in 
the treatment of diseases of the thyroid gland with radio-active iodine. With the.se con- 
siderations as the background, the author has written the book, based upon hi.s personal 
experiences in the surgical treatment of 1000 patients with diseases of the thyroid gland and 
from observations made on several hundred initienls treated with antithyroid drug.s in the 
section on endocrinology of the Cleveland Clinic. The book is intended for both medically 
and surgically trained readers, so that each m.aj' understand belter what ma.v be accom- 
plished by the internist, the radiologist, or the surgeon. 

The contents are divided into twenl 3 '-seven chapters and a conclusion. It, considers 
first the pli 3 ’siology of the thyroid gland incorporating the newer knowledge of the role of 
the anterior pituitur 3 ' th 3 woid-stimulating hormone and the action of the th.vroid hormone 
on the pituitar 3 '. The action of thiouracil is briefly discussed. The following eha))lers 
discuss the pathology, prevention and treatment of endemic goiter. Chapter IV outline.s the 
pertinent facts concerning intrathoracic goiter. This is followed bx' a discussion of hyper- 
th 3 Woidism, use of antithyroid drugs, roentgen radiation and the radioactive iodine in the 
treatment of hyperth 3 woidism. Discussions of preoperative management, ane.sthe.sia for 
th 3 ’roidectom 3 ', and the technic of Ihyroidcctoniy follow. Next ho considers postojjer.ative 
care, complications and recurrent hypcrlh 3 -roidisni. The discussions of tlio nodular types of 
goiter are interjected in the chapters on h 3 -pcrthyroidism. .^fler discu.ssing congenital 
anomalies the book concludes with a well rounded review of earcinoma of the fln'roid and 
thyroiditis. The discussion of papiilary^ carcinoma of the thyroid is most complete. The 
author now concludes that most of the papillar 3 ' carcinomas originate in the thyroid and 
appear in the cervical region .as metast.asi.s to the cervical banpli nodes, .‘forne of llie.se 
present metastatic involvement before a neoplasm is noted in the thyroid gl.and; although 
probably all have their origin there. The peculiarities of these growths are noted, c.«peeially 
their tendency to remain localized to the cervical nodes and the usual .succe-ssful surgical 
treatment even after recurrent mcf.ast.asis. Dr. Crile divides thyroiditis into; (I) subacute 
(pseudotuberculous giant cell) thyroiditis, ( 2 ) struma h'-mphomatosa (ll.a.shimolo’.^ thy- 
roiditis), and (3) KiedeTs struma (woody or ligneous thyroiditis). Each typo is a di.^tinct 
entity and, in his opinion, one does not lead to the other. There are also types of thyroiditis 
which fail of classification. 

The book constitutes a concise aulhorilative review of tln-roid diseases in the light of 
modern knowledge. 

nctroif D. C. Bi.wmi 
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Primarij Plasma Cell Tumors of the Ujiper Air Passages and Oral Cavity. A. P. Stout, 

AND F. R. Kenavay. Cancer, 2: 261-278, 1949. 

The authors divide plasma cell tumors into six categories : (1) plasma cell granuloma, (2) 
benign localized plasmac 3 'toma, (3) malignant solitary tumor, (4) malignant tumor with , 
generalization of metastases, (5) plasma cell m 3 'eloma, (6) plasma cell leukemia: Detailed 
histories of 8 patients are presented, and an anabasis of the literature on primary plasma cell 
tumors of the nasophaiynx is reported. These data indicate that the condition is four times 
as frequent in men as in women and that three-fourths of the cases develop in the fifth, sixth 
and seventh decades of life. Tables are included showing principal sites of involvement and 
location of metastases. In a final table, all eases (104) in the literature are divided into 15 
groups with an anabasis of treatment, complications and survival periods. A complete bib- 
liography is appended. 

Brooklyn Leo M. Meyer 

The Occurrence of False Positive Trichina Precipitin Tests in Infectious Mononucleosis. 

F. A. Bassen, a. E. Thomsen, and A. Silver. J. Lab. and Clin. Med., 34 : 543-548, 1949. 

Precipitin tests for trichinosis were performed on 5 patients admitted to the hospital 
with signs and s 3 'mptoms suggestive of the disease. Elevated titers were found in all 
instances. Coincidental or subsequent heterophile agglutination tests and repeated blood 
counts indicated that all of these patients were suffering from infectious mononucleosis. 

The precipitin test for trichinosis has long been the subject of much controversy since ' 
it may be positive in other parasitic infections and in periarteritis nodosa. Confirmatory 
tests, such as muscle biops 3 " and complement-fixation tests should be performed in order to 
prove the diagnosis in all suspected cases. 

Leo M. Meyer 

Hematologic Observations in Patients with Chronic Hepatic Insufficiency. T. Jarrold, and 

"r. Vilter. J. Clin. Investigation, 28; 286-292, 1949. 

Thirt 3 ’’ patients with portal cirrhosis uncomplicated b 3 ’^ recent hemorrhage were studied 
for changes in the morpholog 3 ' of the peripheral blood and bone marrow. Twent 3 ’^-four of the 
patients were anemic and of this number 20 had a macroc 3 'tosis and the remaining four had a 
normoc 3 dic anemia. The leukocytes showed none of the changes associated with t 3 'pieal 
.Addisonian anemia. The bone marrow was h 3 'pocellular in 9 patients and normalb" cellular 
in the remaining 21. Onb' 3 patients had evidence of a megaloblastic arrest but a histoiy of 
dietar 3 ^ insufficienc 3 ' (extrinsic factor) could be elicited. Normoblasts were present in in- 
creased numbers in most of the patients. Of greater significance was the plasmac 3 dosis of 
the bone marrow which reached 23 per cent and seemed to bear a relationship to the serum 
h 3 'perglobulinemia. Seven patients with biliaiy cirrhosis and 7 with acute hepatitis failed 
to show an 3 ’^ correlation of plasma cells in the bone marrow and the amount of serum globu- 
lin. 

These data are of particular interest as this reviewer was stimulated b 3 ' the authors of 
this paper to stud 3 ^ the bone marrow of patients with chronic infectious disease associated 
with h 3 "perglobulinemia. The incidence of plasmac 3 Tosis was extremeb" low in contradis- 
tinction to the results reported above in chronic hepatic insufficienc 3 ’. 

Leo M. Meyer 

A Simple Quantitative Calcium-Formol Gel Reaction. B. A. Verhagen. Acta med. 

Scandinav., 132: 265-282, 1948. 

A simple quantitative method is described for determination of the gamma globulin and 
cuglobulin of the serum using various dilutions of serum, saline, formalin and calcium 
chloride. The procedure resembles the simple formol gel technic in use in this countr 3 '. The 
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modifications presented by t his author make this an easy proceduje which can be performed 
in any hospital laboratory. Xo special equipment is necessary. The results obtained have 
been confirmed by electrophoresis and chemical analysis. 

Leo i\T. Meyer 

Action of Furacin in Delayituj Growth of a Transplanted Fibrosarcoma in Mice. M. K. Greek 

AND C. F. Fhiedgood. Proc. Soc. Exper. Biol, and Med., 69: 603-604, 1948. 

The antibacterial compound furacin (5-nitro-2-furaldehyde semicarbazone) was found 
to inhibit enzymes participating in glucose and pyruvate metabolism. The effect of this 
antimetabolite on tumor growth was studied in CjH mice with sarcoma 13 transplants. Ten 
of the 40 mice used served as controls; the remaining animals were divided into 3 groups of 
10 each, and received different doses of fui-acin before and after inoculation of tumor. All 
animals eventually developed tumors and died from them. However, definite inhibition of 
tumor-growth was observed in the furacin-treated animals. In one group this was expressed 
in prolongation of the latent period of the transplants, and in all groups the lifespan of mice 
injected with furacin significantly exceeded the life span of the controls. The tumors of the 
treated animals were reported to have shown evidence of cellular degeneration that was 
absent in control tumors. The adrenals of the furacin animals pre.sented hypertrophy of the 
fascicular zone. 

Chicago Kurt Sterx 

Aldolase in the Scrum and Tissues of Tumor-Bearing Animals. J. A. Sibley and A. L. Lkh.n- 

ingbr. J. Nat. Cancer Inst., 9: 303-309, 1949. 

Warburg and Christian (Biochem. Ztschr. 314; 399, 1943) found a considerable increase of 
aldolase (zymohexase) in the serum of rats with Jensen sarcoma. Aldolase is a glycolytic 
enzyme, catalyzing the cleavage of hexose diphosphate into 2 moles of 3-carbon compounds 
(glyceraldehyde phosphate and dihydroxyacetone phosphate). It is present in muscle, many 
other organs, and serum. 

The authors of this study devised a new accurate method of assay of aldolase, and deter- 
mined the enzyme activity in serum of normal rats and of animals with transplanted tumors 
(sarcoma 39, Walker carcinosarcoma). They corroborated Warburg’s findings of a marked 
rise of the aldolase level in the serum of tumor-bearing rats; the enzyme activity approxi- 
mately paralleled the size of the tumor. Complete removal, or spontaneous regression, of 
tumors was followed by a prompt return of the serum aldolase to normal levels. On the other 
hand, the enzyme activity in tiie serum of tumor-free animals was not changed by starva- 
tion, anemia, pregnancy, liver damage, or liver regeneration. Livers of tumor-bearing ani- 
mals contained significantly higher enzyme concentrations than livers of normal ruts; no 
appreciable difference in the enzyme level was found in other organs of tumor-free and tu- 
mor-bearing rats. The tumors contained enzyme concentr.ations of a similar range as brain 
and heart, organs which were surpassed in aldolase activity only by skeletal muscle. 

The aldolase level in normal human blood serum was found to be somewhat lower than 
in rat serum. Twentj^-five out of 104 serums of cancer patients e.xhibited a definite increase 
of the enzyme level. The low incidence of the enzymatic change and the absence of any cor- 
relation between enzyme level and clinicopathologic findings preclude practical applica- 
tion of aldolase determinations to the management of human cancer. The signifieance of the 
findings lies rather in the demonstration of a quite specific enzymatic deviation, involved 
in carbohydrate metabolism and apparent in serum and liver of tumor-bearing animals. 

■ Kurt Ster.v 

Action of a Fungus {Streptoihrixfelis D.A.) on Mouse Cancer. G. De Angelis. Oncologia, 2: 

43-62, 1949. 

In earlier experiments (1936) the author had observed regression of mouse tumors follow- 
ing infection of animals with a streptothrix strain (originall 3 ' obtained from- a granuloma 
of a domestic cat). The present rei)ort deals with the effect of a partially purified filtrate of 
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streptothrix cultures on the lihrlich mouse adenocarcinoniii . lutraperitoueal injections of 
the filtrate brought about regression of the transplanted tumors in over 90 per cent of 330 
treated animals. The animals remained free of recurrence and were resistant to a subsequent 
second inoculation of the same tumor. On the other hand, all 286 control animals succumbed 
to progressive tumor growth. The filtrate was found effective in small as well as in far-ad- 
vanced tumors; within the latter group, controls were said to “survive only for a few days” 
while 87 per cent of the injected animals were cured. Histologic study of tumors at various 
intervals following injection, revealed progressive cellular degeneration with karyorrhexis 
and karyolysis, infrequent petechial hemorrhages, and peripheral lymphocytic infiltration. 
Eventually, the entire tumor was transformed into amorphous debris. In advanced tumors 
liquefaction necrosis set in rapidly, and large amounts of sudanophilic granules were demon- 
strable in the fluid. Resorption of the necrotic material then ensued, and was stated not 
to have impaired the general well-being of the animals. On the basis of these results, the 
author felt justified in classifi’ing the streptothrix filtrate as an “anticarcinomatous 
antibiotic.” 

A few critical remarks appear in order; (1) The statement that the white mice use'd by the 
author are to be considered a “pure strain” because they were all derived from a single pair 
of stock albino mice, is untenable on genetic grounds; hence this work was subject to the 
vagaries of tumor growth often apparent in heterozj'gous animals. (2) No data as to weight 
curves of treated animals were presented; if the admittedly toxic filtrate interfered with 
food intake and assimilation , this secondary effect would have to be taken into consideration. 
(3) Finally, it is regrettable that no clear-cut technical data on the mode of culture of the 
fungus and on the “purification” of the filtrates were presented. Such data would be essen- 
tial in order to facilitate re-examination of the results of the Italian author. 

Kurt Stern 

Purine Metabolism In Tclrahymena and Its Relation to Malignant Cells in Mice. G. W. 

Kidder, Virginia C. Dewey, and R. E. Parks, Jr. Science, 109: 511-514, 1949. 

Extensive studies had been carried out previously on the purine and pyrimidine metabo- 
lism in a protozoon {Tetrahymena gelei) as compared with mammalian cells. In contrast to 
the latter, the protozoan cells are unable to synthesize guanine and, therefore, require this 
purine in their nutriment. A number of substituted purines and pyrimidines, prepared by 
Hitchings and co-workers, were tested for interference with nucleic acid synthesis. In 
accord with the inability of tetrahymena to synthesize guanine, the guanine analogue, 
guanazolo (6-amino-7-h3^droxy-l H-v-triazolo(d)p.Yrimidine), proved to be a highly effec- 
tive antimetabolite for this microorganism. 

Normal mammalian cells apparentlj’^ are not harmed by the compound, since its adminis- 
tration to mice proved nontoxic. This is again in harmonj^ with the earlier findings that 
mammalian cells are able to sj'nthesize guanine, and hence are not affected b 3 ^ the competi- 
tive action of the guanine analogue. On the other hand, the cells of a transplanted mouse 
adenocarcinoma proved to be highl 3 ' susceptible to the administration of guanazolo, com- 
plete cessation of tumor growth resulting from doses of 0.5 mg. of the purine antagonist 
injected twice dail 3 '. The authors assumed that, in contrast to normal mammalian cells, 
the mouse tumor cells had lost the abilit3'^ of S3mthesizing guanine, thus resembling the 
protozoon tetrah 3 mena in their metabolism. When the injections of guanazolo were dis- 
continued, tumor growth was resumed shortl 3 ’- afterwards, and histopathologic study also 
showed that the treatment had not resulted in death of the cancer cells. The growth-check- 
ing effect of guanazolo was found to extend equall 3 ' to spontaneous mammaiy carcinomas of 
CaH mice, and to a l 3 Tnphoid leukemia of strain A animals. 

Chicago 


Kurt Stern 



Niows AND N(yrici*:s 

Ai.aiiama Association or I’atiioi.ooists 

1 111’ Al.'ilciinii A'.'-i'('i:iiioii ol P;il holopiils n’cciilly clccti’d (lip follinviiiK i)fli(:(!i>) for tlip 
year Prcsiilpul , Dr. .lo^ppli A. Ounniiij;)mm. nirminuliain; Vicp Pre.sidonI, Dr. 

Janic.s S. I*, ni’pf:. 'I iHoaloosa; ^’'^‘^•rptary-Tn•as^ln•r. Dr. .MliprI D. Ca.^py, Hirn)in;;li!iin ; and 
Mi'inlipr of I'xpctitivc C'oinmittpp, Dr. Hoj;pr D. Hakcr, Birininuliain. 

TliP nnniial nii'pliim oi t lip a.-soi’ial ion was liclil .April 2l , HI If), in Montpoinory, .’Mnbama, 
at till' Volcrans lln-ipiial. Dr. I'^niini'rirh von Ilainin condiiclpd (lip animal .slidn spminar 
a* (his nirptiim. and Dr. f>. . Milli’O and Dr. 1{. I.affpriy of Vp(prans IfnspKal wpip 

hojfs !o lliP .•I'.-opiatioii, 


Thick h'li.M Dia<;ni)-.is or .Mai.aiiia 

Tin’ follouinu noticp lias hcpii .suhini) ( piI hy I{. D. Lillip, M.D., Cliipf, T.ahoralory of 
I’aUiolopy and riiarniarolopy . I'. S I’uhlic Flcallh .‘^prvicp. Bodip.sda, Mil. 

".\( (lip .\piil It'i nipclinnof (he Hiolopical .’’^tain Coinini.ssion, (lip Hoard of Tni.s(pp.s vo(od 
tlia( liiTP.'iflpr Ciii'iii'-a s(:iin v.ill hp ppriidpil in (wo varip(io.s, iiaiiiply, ‘Gipmsa .s(ain, .Aziiip 
HTyjH'. for tnalaria and lilond work 'and ‘Gii’insa .s(ain. .\7iir(‘ .\ TyiiP. for liPinidolopy and 
h.artcriolopy 

“TliP .X.rnrv H (ype vlo-.c|y rv-pinhlps (iiiptorially and .s])rp(rospo])irally (liu Griihlpr and 
Ili'Iltiorn fiipiusa .s(aitP' of (he H'.'UC.s and i.s ilip varic(y p.spprially ippominniidcd (o pivp (lip 
fninlly prcPiti.'-li IdiiP (iii( (o parasilp ry(opIasin wliioli pon(ra.s(.s well with the prayi.sh or 
crepnisli hliip haokpronnd of (he (hick film .st aim'd a( jiH 7,0. This is rpponiincndod hy many 
inalariolopisi.s for thirl; (ilin nnrk. 

“The .\riin' .\ type pivps darker red chromatin stains, praypr or more violet hhin lyinpho- 
eyte cytoplasm, and perhaps .somewhat heavier stainiiip of micro. orpaiiisms. It.s useful life 
is proh.ahly .shorter under .’iverape tropical storape conditions. It is jireferred hy many 
.Atnerirali heniatolopist s,” 

.\mi:I'.k;a\ .\.ssof'iATio.N or Hi.oon Hanks 

The .second annual ine/'tinpof the .Vniencan .\,s.socia(ion of Hlood Hank.s will convene in 
Seattle, Wa.shinpton, at the Olympic Hotel, Xovemher.'l to .a, 1910. 

The jiropram commit tee consi.sf.s of Dr. Julius AV. Davenport . Jr., Southern Hapti.st Ho.s- 
pital, Xcv.’ Orleans, Louisiana, Cli.'iirrnaii ; Dr. I’aul 1. Iloxworlh, Cincinnati General Hos- 
pital, f'incinnati, Ohio; .Air. Charles G. Hansom. I9II Hroadwa.v, X'a.shvillo, Tcnne.s.see; Dr. 
.Toseph Porter, Maine General Hosjiital, I’ortland. Maine; and Dr. William I,ovin, John 
.'^ealy Hospital Blood Hank, Galve.ston, Texa.s. 

Dr. Halph G. Stillman, .Ih'i Hast f.Kth Street. Xew York, Xew York, is Prc.sidenl of the 
.Vssociation, and .Marjorie .‘'aiinders. .TIOI Junius .‘'treet, Dalla.s 1 'I'eva.s, i.s .Secretary. 

PkiisoNai. 

Dr. r. Wi'iiam .Siindennan. jireviously of (he University of Peiin.sylvania, rcsipnod from 
hi.s po.sition a.s Head of the Department of Clinical Patholopy at the Cleveland Clinic on 
•Inly I.st to accept the profes.sorshii) of Clinical Patholopy and Experimental Medicine at 
the University of 'J'e.xa.s and (he directorship of Clinical He.senrch and of the Department 
of Clinical Patholopy at the .M. D. .Anderson Hospital in lloii.ston, Texas. Dr. Bradley E. 
Copeland and Dr. .lohn B. Fuller also re.sipned from (he Cleveland Clinic and will he a.sso- 
ciated with Dr. Sunderman as assistaiit.s in his ilepartmcnt. 

Pknnsvi.va.nia .Associatio.n of Ci.inicai, Patiioi.ogi.st.s 

.A joint nieetinp of (he J’enn.sylvania .A.s.socialion of Clinical ]’atholopisl.s, The Collepe 
of American Patholopists, Midille Eastern District, the Clinical Patholopical Rneicty of 
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Pittsinugh, and the Aik'glieny County Division of American Cancer Society, Inc., will be 
held in Pittsburgh on Friday, September 23, 1949, at the Roosevelt Hotel. On the following 
day, September 24, the regular semi-annual scientific meeting of the Pennsylvania Associa- 
tion of Clinical Patiiologists will take place. A feature of the joint meeting will be a Slide 
Seminar on “Cytologic Diagnosis of Cancer of the Lung” with Dr. Peter A. Herbut of 
Philadelphia acting as referee. 

The Secretary of the .Association is Dr. Henry F. Hunt, Red Lane, Danville, Pa. 

AIi.n'nesota Society of Ci.inic.yl P.ythologists 

The Annual Meeting of the Minnesota Society of Clinical Pathologists was held at the 
Minnesota Club in St. Paul on Wednesday, May 11, 1949. The following officers were nom- 
inated and elected; President, A. H. Wells; Vice President, John F. Noble; and Councilor, 
John McDonald. The meeting was adjourned to hear the A. H. Sanford Lecture by Dr. 
Leonard W. Larson of Bismarck, N. D., on “The Relation of the Pathologist to the General 
Practitioner” before the General Session of the Minnesota State Aledical Association. 

The annual dinner honored Dr. E. T. Bell at the Minnesota Club. Forty members and 
junior members, and four guests and honorary members were present. 

Western Missovri Society of Pathologists 

The Western Missouri Society of Pathologists was formed February 28, 1949 in Kansas 
City, Missouri under the leadership of Dr. Victor Buhler, Counselor for the Western iMis- 
souri District. The following officers were elected for the year 1949: President, Russel W. 
Kerr and Secretary -Treasurer, Jack H. Hill. 

Refresher Courses in Laboratory Diagnosis 

The Communicable Disease Center of the Public Health Service is offering the following 
refresher coui'ses: 

Laboratory Diagnosis of Parasitic Diseases, 6 weeks, from September 12 to October 21, 
1949; 

Laboratoiy Diagnosis of Bacterial Diseases, Part 2, General Bacteriology, 5 weeks, from 
October 31 to December 2, 1949; 

Laboratory Diagnosis of Rabies, 1 week, from November 14 to November 18, 1949; 

Advanced Enteric Bacteriology, 2 weeks, from December 5 to December 16, 1949. 

Information and applications should be requested from the Chief, Laboratory Division, 
Communicable Disease Center, 291 Peachtree Street. N.E., Atlanta, Georgia. 
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C0-'l’II«()T^[B0PF.A8'l'IN ASSAY 
A IMka.vs ok Stkoy ok Ah.vohmalitiks ok F^lood Coagukatiox* 
FHANK D. MANK, M,D. 

/■'null Ihr Din'sir.ii of CUnic.nl Lnhimtlorics, Mayo Clinic, llnchcslcr, Minncaotn 

The Quick prolliromliiti time depends upon several dilTerent factors in the 
plasma.”''-' Seejicr.s and AVare''' Iia\-c l>rongljt forward impressive evidence that 
only one of those, protliromljin, is converted into thrombin. The others, which 
may be termed prothrombin convei-sion factors, affect tlie rate of this conversion. 
Wliile for general clinical purposes it is perhaps dcsirid)le to test for these factors 
collectively, it would also be de.sirablc to assay each one individually. AA^'are 
and Sceger.<‘ have described a determination of “ac-globulin” based on the 
rate of coiiA’ei-sion of purified prothrombin to thrombin. The two-stage method* 
appears to be a good measure of i)rothrombin itself, provided conditions are so 
arranged that conversion of thrombin is complete. AVith the two-stage system 
employed in this laboratory- a striking initial lag in thrombin formation has 
been consistently observed. I'lius only traces of thrombin are formed in the 
first minute of incubationf with thromboplastin; during tlie second minute 
more than ten times as much thrombin is formed as in the first minute (Table 1). 
This Avould seem to indicate a i)reliminary reaction, which might affoi-d a useful 
assay procedure. 

'riie procedure finally adojited was as follows: All reagents wei-e prepared as 
for (he two-stage procedure previously de.scribcd.- One milliliter of thrombo- 
plastin (which includes calcium) was pre-incubated at room temperature with 
0.5 ml. of plasma or serum made up to an appropriate dilution (at least 1:100 
for normal pl.asma) with imidazole buffer of pH 7.2. At e.vact intervals, usually 
multiples of three minutes, 0.15 ml. of this mixture was removed and blown into 
0.05 ml. of a 1:25 dilution of defibrinated normal plasma. After e.xactl}^ one 
minute 0.2 ml. of fibrinogen-acacia solution was blown into this second mixture 
and the clotting time was determined just as in the two-stage method. In this 
■way the composition of both incubation and clotting mixtures was kept the 
same as in the two-stage determination. The observed clotting times were 
measures of the amounts of thrombin formed in one minute from the aliquot of 
normal phnsma 1:25 under the influence of thromboplastin which had been sub- 
jected to the specified pre-incubation treatment. Tliese amounts were large com- 
pared to the one-minute yield with the same thromboplastin Avithout pre-incu- 
bation and also large compared to the yield obtained from the small amount of 
pla.sma used for pre-incubation Avithout added plasma 1 :25. (It should be noted 

'' Received for publication. May 13, 1949. 

t The term “incubation” ha.s been widely u.sed in literature on the tAA-o-stage method to 
denote the treatment of prothrombin Avith thrombopla.stin. 
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that the one-minute thrombin 3 ueld was usualb'- less than that shown in Table 1, 
often quite unassa 3 '^able, and that convez’sion of the small amount of prothrombin 
in the veiy dilute plasma used for pre-incubation was incomplete in three minutes.) 
Hence the “one-minute thrombin 3 neld” under the foregoing conditions was 
principalb’- a measure of a reaction between the thromboplastin and the material 
used for pre-incubation. For the present, this effect will be referred to as the 
“co-thromboplastin activity” of the material tested and the test procedure as 
the “co-thromboplastin assay”. 

Table 2 shows an example of i-esults obtained; the plasma and serum for pre- 
incubation as well as the plasma 1:25 were all from the same normal person. 
Within rather nan-ow limits, the one-minute thrombin yield is approximately a 
linear function of the amount of plasma used for pre-incubation and of the time 


TABLE 1 

Thrombin Formation in the Two-Stage System 


1 

TlilE OF IKCUB^TIQK, MINUTES ' 

CLOTTING TIME, SECONDS 1 

1 THROMBIN UNITS PER ML. INCUBATION 

1 MIXTURE 

1 

67 

0.14 


26 

0.9 

2 

17 ! 

2.0 

2^ 

16 

2.25 

3 

15 

1 

2.5 


TABLE 2 


One-Minute Thrombin Yields, in Thrombin Units, After Pre-Incubation for the 
Specified Times with the Specified Materials. Plasma Prothrombin 340 
Units/ml. Serum Prothrombin <1 Unit/ml. 


TIME OF PRE- 
INCUBATION, i 

MINUTES 

PLASMA 1:200 

i 

1 

PLASMA 1:100 

SERUM 1:200 

SEPUM 1:100 

HEATED SERUM 
.1:100. ■ 

3 

1 

0.6 

1 i 

1.35 ' 

1.35 

2.25 

0.9 

6 

1.2 

2.5 1 

2.25 

2.5 

1.6 

9 

2.0 

1 

2.5 

2.5 i 




of pre-incubation. T\Tien both an unloiown and a control normal plasma are pre- 
incubated -for three minutes with the same thromboplastin, which is then added 
to the control plasma 1 : 25, the co-thrombopIastin activity of the unknown can 
be calculated as follows; 

One-minute thrombin yield of unknom i ^ Dilution of unknown ^ 

One-minute thrombin yield of control Dilution of control 

= % co-thromboplastin activit 3 ’^ 

Serum has distinctly more co-thromboplastin activity than the plasma from 
which it is derived, although prothrombin is virtually absent. Considerable' co- 
thromboplastin activit 5 ’' remained in serum heated for thirty minutes at 56 C. in 
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i;l(M) clilutitui in imiiliizole IjnliVr of pll 7.2; .snoli )ic;iL (rc;itmc>iil, of undilnfed 
.-^cruin ;ilinost. oomplotcly inaclivatod i). Trealmcnt witii zymin and with am- 
monia, which liad licon pn'vion.'^h- found to dc’.stroy ])rolhrombin conversion 
activity, did not apiu'ociaI)iy arfcct co-throml)oplnstin activity. No significant 
association of co-throinhoplastin witli platelets was observed. 

A few e.\am))les of result.s on abnormal plasma arc given in Table 3. Aging of 
plasma (two months at o C.. then two years at -20 C.) did not seem to alTect 
co-thromboj)iastin activity. In a patient with very severe hojiatic damage co- 
tliroir.iioplastin and prolhromliin W(>n‘ decreased to about tiie .same extent. 

In patients on routine nicnmarol therapy, especially those in whom a marked 
effect Was rajiidly develojiing, co-thromboplastin was often decreased veiy 
much more than jirothnimliin. ITnrn, Barker and i\Iann* observed in 19-17 that 
early in the coni>'e of Dicumarol tlnaapy thc> Quick jirothrombin time was affec- 
tial nuicli more than tlie Iwo-siage prothrombin level. 7'iu’s dilTcrencc becomes 
much mon‘ striking when O.I mi. of human serum, virtually free of prothrombin. 


T.\HLi: 

(.’o•'^IIHoMllO|■I.A^^I^• *».V Pc.AS.MA 
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is added to the two-stage .•■■ysteni, which greatly increases the A’ield of thrombin 
mim Jlicnmarol plasma, .•dihoiigli not from nornud plasma. It .seems quite pos- 
sible that the princip.-d effect of Dicumarol may be on co-thromboplnstin rather 
than on prothrombin; in any event the Dicumarol effect is complex and will be 
thoroughly re.-Jiudied with newer technic.«. 

Co-thromboplastin assay is not recommended for routine clinical use at present. 
It should be feasible for any l.'ilroratory which can i)crform the two-stage pro- 
cedun;, bid it cannot be predictcfi that, the co-thromboplastin test could neces- 
sarily be done with reagents other than those indicated. It is hoped that the 
technic may prove useful in tlie investigation of abnormalities of blood coagula- 
tion. 


SUMMAKV 

ITc-incubation of thromboplastin with verj' dilute scrum or plasma greatly 
incrca.«e.s the initud rate of thrombin formation when plasma is added. An assa}' 
of this co-lhromboplastin activity is de.scribcd; it often shows far greater de- 
creases after administration of Dicumarol than does the two-stage prothrombin 
determination. 
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RECENT ADVANCES IN THE CULTURE DIAGNOSIS OF 
FUNGUS DISEASE* 

L. LITTiMAN, Pii.D., ALBERT L. McQUOWN, M.D., 

AND JOHN’ D. SCHNErDAU, M.S. 

From the Department of Tropical Medicine and Public Health, Tulane University Sehool of 
Medicine, the Department of Pathology, Charily Hospital and the Department of 
Biology, Loyola University, A'^cio Orleans, Louisiana 

INTRODUCTION 

During the past several years a number of new culture mediums for the iso- 
lation of pathogenic fungi ha^'e appeared. Bernhardt’ in 1944 reported a rice- 
and-water medium containing crystal violet (in a dilution of 1:385,000) for the 
cultivation of dermatophytes. The following 3'ear Leise and James® reported an 
alkaline agar which inhibited saprophj'tic fungi but not dermatophj’^tes. Shortly 
aftenvards, Thompson” described a “hormone” blood agar containing peni- 
cillin and streptomi'cin which inhibited bacteria but permitted fungi to develop. 
Recentlj' Boeing and Laffer- reported a similar medium containing a higher con- 
centration of penicillin and streptomj'^cin. 

In 1947 a departure from the usual tj'pe of culture medium for fungi was made 
bj’ Littman® who described an oxgall (bile) agar medium which permitted sapro- 
phjdic and pathogenic fungi plated thereon to grow as small, well-separated, 
non-spreading colonies. Ciystal violet was incorporated in a final concentration of 
1 ; 100,000 to restrict the growth of staphjdococci and other gram-positive bacte- 
ria. Streptomycin was present in the amount of 30 raicrograms (units) per ml. of 
agar medium to restrict the growth of gram-negative bacteria. It was possible to 
inoculate the new agar hea'vdlj'' with all types of clinical specimens, such as 
sputum, feces, exudates, hair, skin and nail scrapings. The growth of both gram- 
positii'e and gram-negati'ce bacteria was restricted wliile all varieties of fungi 
grew promptty as small, discrete, non-spreading colonies easy to isolate in pure 
culture. Species of nocardia, howevei-, failed to grow because of their sensitivity 
to streptomycin. 

Littman’’ demonstrated that pure cultures of fungi began to proliferate in 
approximate^ the same time on his medium as on Sabouraud’s dextrose agar. 
He also noted that highty diluted, pure culture suspensions of fungi grew with 
equal speed and with equal sensitivity on his medium as on Sabouraud’s agar. 
When tested with 47 clinical specimens, however, the new medium detected 3 
times as many species of fungi and 4 times as many pathogenic fungi as did 
Sabouraud’s medium. The promising features of the medium for diagnosis and 
research were reported.’ 

The present report concei'ns e.xperiences with Liftman’s oxgall agar as used 
experimentally and routinely for 12 months in the Diagnostic Laboratory and 
Dermatolog}’’ Clinic at Charity Hospital, New Orleans, Louisiana, for the diag- 
nosis of cutaneous and systemic mycoses. 

* Received for publication, March 12, 1949. 
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CUTANEOUS JWYCOSES 

Method 

The subjects were patients reporting to the Dermatology Clinic Avho Avere 
thought to have cutaneous mycoses. The affected area of the sldn was exposed, 
cleansed Avith acetone and then scraped lightly Avith a Bard-Parker knife until 
the edge of the blade had collected a fine poAvdery deposit of epidermal tissue. 
Approximately equal quantities of scrapings were than streaked over Littman’s 
oxgall agar and Sabouraud’s dextrose agar with the flat side of the knife blade. 
Potassium hydroxide mounts Avere not routinely made. Plates Avere incubated at 
room temperature (25 C.) in a metal cabinet fitted with an open pan of Avater 
Avhich provided a favorable humidity. Plates Avere examined in five days, then 
held for seven more days before they Avere discarded. Colonies of fungi thought 
to be dermatophytes were counted and transplanted to stock culture agar slants 
(nutrient agar enriched with 0.2 per cent tryptone and 1 per cent dextrose). 
Slide cultures Avere made for verification of species with potato dextrose agar^- * 
in order to force sporulation. 


Results 

Of the total of 222 patients examined, there were 11 Avhite males, 22 white 
females, 71 Negro males and 118 Negro females. Fifty-seven patients or 25 per cent 
of the total number, carried pathogenic fungi, as outlined in Table 1. While 57 
cases of dermatomycoses were detected with Littman’s oxgall agar, only 10 Avere 
detectable with Sabouraud’s agar probably due to overgroAvth of saprophytic 
fungi and bacteria. Of the 21 Microsporum infections discovered, all Avere in 
children and all involved the scalp. The predominant organism was Microsporum 
audouini, the epidemic species of human ringworm. Of 20 children infected AAuth 
this organism, all Avere of the Negro race, the average age Avas 6.3 years and the 
ages varied from one month to 14 years. The infection Avas found 9 times as fre- 
quently in boys as in girls. This ratio is the same as that observed in the Minneapo- 
lis and St. Paul epidemic of ringAvorm in 1945 and 1946, reported by Steves and 
Lynch. 

Of the 35 Trichophyton infections discovered, the majority occurred in adults, 
14 in females and 21 in males. The average age Avas 30.3 years and the ages 
ranged from 8 to 60 years. The predominant organism was Trichophyton rubrum 
and the majority of infections was limited to the inguinal region, abdomen, but- 
tocks or back. Other regions of the body less frequently involved were the hands, 
axillae, legs and feet. One Epidermophyton floccosum infection of the inguinal 
region and 2 Trichophyton sulfureum infections, one of the scalp and one of the 
foot, were observed. 

Negro males comprised the group most susceptible to fungus infection of the 
body and scalp (see Table 2). 

At this point in the study of cutaneous mycoses, the use of Sabouraud’s dex- 
trose agar for primary isolation of fungi was discontinued. Henceforth, Littman’s 
oxgall agar was used alone for examination of 325 additional patients. The com- 
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TABLE 1 


Relative Effectiveness of Culture Mediums in Detecting Cases of Cutaneous 

jMycoses in 222 Patients 


CAUSATIVE ORGANISMS 

sabouraud’s 

DEXTROSE ; 
AGAR 

littman’s 

OXGALL 

AGAR 

NEGATI\^ ON 
littman’s 

AND POSI- 
TIVE ON 

sabouraud’s 

MEDIUiC 

positive on 
littman’s 

AND NEGA- 
TIVE ON 

sabouraud’s 

MEDIUM 

.1/. audouini (human) 

7 

20 

0 

13 

M. gypseum (fulvum) 

0 

1 

0 

1 

T. rubrum 

3 

33 

1 

29 

T. sulfurcitm (crateriform) 

0 

2 

0 

2 

E. floccosum 

0 

1 

0 

1 

Total cases detected 

! 

10 

57 

1 

46 


TABLE 2 

Dermatomycoses by Sex and Race 


RACE AND SEX OF PATIENTS 

NUMBER 

EXAMINED 

SCALP INFECTION 

BODY INFECTION 

Number of 
C-iscs 

Per cent 

Number of 
Cases 

Per cent 

White males 

11 

0 

0 

2 

18 

White females 

22 

0 

0 

4 

17 

Negro males 

71 

19 

26 

19 

26 

Negro females 

118 

2 

1 

11 

9 

Totals 

222 

21 

9 

36 

16 


TABLE 3 

Cases of Dermatomycoses Discovered in 547 Patients Examined July, 1947 to July, 
1948, Using Littman’s Oxgall Agar 


CAUSATIVE ORGANISMS 

NUilBER 

PER CENT 

M. audouini (human) 

84 

52.5 

M. canis (lanosum, animal) 

3 

1.8 

M. gypseum (fulvum) 

1 

0.6 

T. rubrum 

58 

36.3 

T. sulfiireum (crateriform) 

3 

1.9 

T. menlagrophyles (gypseum) 

10 

6.3 

E. floccosum 

1 

0.6 

Total cases detected 

160 

100 


bined results are presented in Table 3. Of 547 patients with demonstrable skin 
lesions which were scraped, 160 were found to carry pathogenic sldn fungi. Ap- 
proximately half of the cases of dermatomycoses were due to M. audouini. 
After the new culture medium had been in use in the laboratoiy for only a 
















Fig. 1. Case 2. Culture of scalp scrapings streaked on Littman’s o.xgall 
agar. The skin was first cleansed with acetone. A pure culture of il/fcro- 
sponnn audoiiini was obtained. 

Fig. 2. Colonies of Microsporum audoumi on Liftman’s oxgall agar show- 
ing discrete growth. X 6. Arm}' Institute of Pathology, Acc. No. 218120-SlO 





Fig. 3. Numerous colonies of Trichophyton rubrum isolated from the in- 
guinal region, previously cleansed with acetone. Note the pigmented mar- 
gins of the colonies. Littman’s oxgall agar. 

Fig. 4. Pure culture of Trichophyton mentagrophytes (gypseum) isolated 
from the feet, after cleansing the skin with acetone. Littman’s oxgall 
agar. 
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short period of time, it became a relatively simple task to detect plates cariying 
dermatophytes. Almost without exception the colonies of pathogenic fungi were 
veiy numerous, often covering the surface of the agar and frequently appearing 
in pure culture (see Figs. 1-4). On Sabouraud’s agar, colonies of dermatophytes 
were few in number and were frequently closely enmeshed with luxuriant growth 
of saprophj'-tic fungi. 

SYSTEMIC MYCOSES 

Over a 12 month period exudates were examined from 162 cases in which a 
differential clinical diagnosis was required. The specimens were streaked on Sa- 
bouraud’s dextrose agar and Littman’s oxgall agar. Nine cases of systemic m 3 '-coses 
were found as follows: Two cases each of sporotrichosis and North American 
blastom 5 ’'cosis; one case each of ciyptococcosis and coccidioidomycosis, and 3 
cases of moniliasis. The relative effectiveness of the 2 culture mediums is shown in 
Table 4. Three cases of actinomycosis were found using veal infusion agar. Of 

TABLE 4 


Relative Effectiveness of Culture Mediums in Detecting Cases of Deep Mycoses 

IN 162 Patients 


PATHOGENIC FUNGUS ^ 

j 

sabouraud’s dextrose 

AGAR 

1 

littman’s oxgall 
AGAR 

Sporolrichum schenkii i 

1 

2 

Coccidioides im7nitis 

0 

1 

Blastomyces dermatitidis 

0 

2 

Cryptococcus neoformans 

1 

1 

Candida albicans 

2 

3 

Total cases detected 

4 

9 


the 9 cases of systemic mycoses discovered, exclusive of actinomycosis, 5 were 
not detected by Sabouraud’s medium due to the profuse growth of secondarj-- 
bacteria and fungi. 

During the year’s study all of the common pathogenic skin fungi were isolated 
from clinical material using Littman’s oxgall agar. We were also able to isolate 
all of the fungi of the systemic mycoses, except the causative agents of histo- 
plasmosis. The unsuitability of the medium for Histoplasma capsulatuni has 
been described.^ The majority of pathogenic fungi of both cutaneous and systemic 
mycoses grew on Littman’s oxgall agar from clinical material in approximately 
the same time as noted for pure cultures. The unsuitability of the medium for 
the isolation of Actinomyces has already been noted.®’ 

DISCUSSION 

Our favorable experience with Littman’s oxgall agar and the new microslide 
for culture of fungi^ indicate that routine culture diagnosis of pathogenic fungi 
is practical. 

After a j’^ear’s clinical trial of Littman’s oxgall agar facts have been learned 
about the medium, the feasibility of performing routine fungus culture of clinical 
material and the training of technicians in medical mycologj’'. 
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(1) The frequency of isolation of pathogenic fungi with Littman’s oxgall agar 
and with it the specific diagnosis of fungus disease has been greatly increased; 
the technic has been greatlj'- simplified. 

(2) The ease of preparation of Littman’s oxgall agar, especially with dehy- 
drated medium, the stability of the poured medium and the advantages of 
room-temperature incubation are desirable features for clinical laboratories. 

(3) The diagnosis of fungus disease by culture has proved to be less consuming 
of time and materials than that required for many bacterial diseases. 

(4) A diagnosis by culture can be made early in a fungus disease before tissue 
reactions have developed . The favorable difference in prognosis in early detectable 
cases of coccidioidomycosis, blastomycosis and moniliasis over advanced cases 
is sufficient to warrant the effort of culture technics. 

(5) We have found that the training of technicians in medical mycology re- 
quires a relativelj" short period of time. 

The laboratory routine for fungus cultui-e that is considered most suitable is 
described below. 

Collection of specimens. Cleansing of the skin with acetone before scraping per- 
mits isolation of pathogenic fungi in pure culture when Littman’s oxgall agar is 
employed. A fine powder of epidermal cells collected on a Bard-Parker blade is 
sufficient inoculum for the new medium. 

Inoculation of medium. Deep plates of Littman’s o.xgall agar (25 ml.) are 
superior to slants because of the gi’eater sti'eaking surface provided. Skin and 
nail scrapings are spread over the plate with the flat side of the scraping knife. 
They may also be dropped on the surface of the agar during the scraping of the 
skin. Infected hairs are planted directlj’' on the surface of the agar and should 
touch the surface at all points. Other specimens maj^ be spread vigorously over 
the surface of the agar using sterile swabs. Streaking with a wire loop is not 
necessaiy. The contamination of plates bj’’ aerial fungi is not a serious problem 
because of the colonial restricticn produced by the bile in the medium. 

Conditions of incubation. This is done at room temperature and not at 37 C. 
which may reduce the number of positive cultures.® - ® A dust-free cabinet should 
be used, preferably of metal for easier disinfection. A large shallow pan of water 
should be installed to maintain favorable humidity. Plates maintained in this 
fashion will not diy excessively. 

Examination of plates. Pathogenic skin fungi appear on Littman’s oxgall agar 
by the fourth day of incubation and are well developed in seven days. The 
systemic pathogenic fungi appear on the medium in four to eight days. Candida 
species appear in 24 hours. It has been the practice to discard plates after 12 
days’ incubation if they fail to cany any suspicious fungus growth Although the 
appearance of most pathogenic fungi on the new medium was not very different 
from that seen on Sabouraud’s agar, certain pathogenic fungi were very charac- 
teristic on it. The appearance of pathogenic fungi on both mediums is well illus- 
trated in a recent “Atlas of Medical Mycology” (Moss and McQuown®). 

It was observed that although sporulation of fungi was not inhibited on Litt- 
man’s oxgall agar, fragmentation of the m 3 '’celium and dispersal of aerial spores 
by matured colonies was reduced; this observation along with the moist appear- 
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ance of fungi on the new medium, suggests a lessened danger to laboratory per- 
sonnel in the handling of pathogenic fungi. 

Identification of 'pathogenic species. Many species of fungi are easily recog- 
nized by their colonial appearance on the new medium and further identifica- 
tion is often unnecessary. This is especially true of saprophjTic fungi. 

Small sectors of the suspected pathogenic fungus colony on Liftman’s oxgall 
agar are cut away from the parent colonj'- with a stout platinum wire flattened 
at the free end to the shape of a tiny spatula. Transplants are made simul- 
taneously to: (1) Stock culture agar slant and (2) microslide culture® using 
potato dextrose agar^ as a culture medium. The latter medium promotes the 
development of spores which comprise the main identifying characteristics of a 
fungus. Sabouraud’s medium should not be used for microslide cultures since it 
favors the development of abundant mycelia which carry only few spores. Follow- 
ing a suitable period of incubation at room temperature, the Littman oxgall 
agar plate culture, the stock culture agar slant and the microslide cultures are 
examined and identification of the organism is made. 

SUMMARY 

A new selective agar culture medium for the primary isolation of pathogenic 
fungi known as Liftman’s oxgall agar, Avas applied to the culture diagnosis of cu- 
taneous and systemic mycoses. Diagnoses of cutaneous mycoses Avere made 5 to 
6 times more frequently AAdth the neAv medium than Avith Sabouraud’s dextrose 
agar, AA^hile systemic mycoses Avere detected twice as frequently. The labora- 
tory routine for fungus culture considered most desirable is outlined. The high 
efficiency of the new medium in detecting pathogenic fungi from clinical mate- 
rial should make it useful to clinical and public health laboratories. 

Acknowledgments. Miss Jams Smith and Miss D. M. Douglas furnished technical assist- 
ance. Dr. Emma Moss provided laboratory facilities and gave her whole-hearted cooperation 
for which we are most grateful. 
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A FROZEN SECTION TECHNIC* 


JOHN B. HAZARD, M.D., and GEORGE F. STEVENSON, M.D. 

From the Cleveland Clinic and the Frank E. Bunts Educational Institute, Cleveland, Ohio 

Many variations in the technic of preparing frozen sections have been devised 
but no one modification has proved universall}’- satisfactory. The methods de- 
scribed in this paper, based on old and well-known procedures, obviate many of 
the difficulties inherent in rapid section technic, without increasing the complex- 
ity of the procedure. 


MATERIALS 

A. Equipment 

In addition to a frozen section microtome, the following apparatus is required : 

Heating unit, such as Fisher or Bunsen burner, electric plate or alcohol 
burner 

1 Pja-ex beaker (100 ml.) 

Several glass rods (3 to 7 mm. in diameter) 

1 large Stender dish (10 cm. in diameter and 5 cm. in height) 

2 small Stender dishes with covers (5 cm. in diameter and 2.5 cm. in height) 

1 wide-mouth glass jar (approximately 10 cm. in diameter and 10 cm. in 

height) 

Microscope slides and coverslips 

This equipment, with accessoiy instniments, is shown suitably arranged in 
Figure 1. 

The glass rods and the microscope slides must be clean and free of film. This 
may be accomplished by soaking them in tincture of green soap, washing in 
limning water, rinsing in 95 per cent alcohol and diying with a clean towel. 
Absolute alcohol is unsuitable for rinsing and unwashed gauze cannot be used 
for diying. 

B. Fixative 

An acetic acid-alcohol-formalin fixative is ideall.y suited to the method because 
it fixes rapidlj'^ at a low boiling point, increases the polychrome effect of the stain- 
ing with toluidine blue, causes minimal tissue distortion, and retains the nuclear 
and other tissue detail. It is prepared according to the following composition: 


Formalin 1 : 10, aqueous 70 ml. 

Ethyl alcohol, 95 per cent 29 ml. 

Glacial acetic acid 1 ml. 


This fixative should be stored in a glass-stoppered bottle. 

C. Stains 

1. Modified toluidine blue. Mortar 1 Gm. of toluidine blue powder with 20 ml. 
of 95 per cent alcohol and add 80 ml. of distilled water and 1 ml. of glacial acetic 

* Received for publication, June 7, 1949. 
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acid. Filter daity or before use into a small Stender dish. Toluidine blue thus pre- 
pared may be used for about two months. 

2. Carbol-fuchsin. Dilute 1 volume of Verhoeff’s carbol-fuchsin stock stain’' - 
with 24 volumes of distilled water. Filter diily or before use into a small Stender 
dish. This stain should be effective indefinitely. 



Fig. 1. Frozen section apparatus. A, Forceps and razor for cutting blocks; B, Fisher 
burner; C, beaker, beaker cover (Petri dish), and beaker holder; D, glass rods; E, large 
Stender dish; _F, glass jar; G and H, small Stender dishes containing stains; I, microscope 
slide holder with slides; .T, coverslips; K, blotting paper. 


TECHNHC 

Fixation 

A block of tissue, removed from a fresh specimen, is placed in 10 times its 
volume of fixative in a beaker and heated just to the boiling point over a Fisher 
burner or another suitable heater. If the vapor becomes ignited when using an 
open flame, the beaker should be covei'ed briefly with an inverted Petri dish. 
Refixation, after trimming the blocks to a thickness of 3 mm., ma}'' be desii'able 
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in making frozen sections of soft tissues, such as lymph nodes or thyroid tissue’ 
especially when the capsule of a tumor is to be examined, and of other tissues 
which are grossly sectioned with difBculty. To insure a more or less level surface, 
particularly in the case of large or thin blocks, the specimen should be placed on 
a small dry piece of stiff, fine-mesh filter paper before dropping it into the 
fixative. Formalin is satisfactory as a fixative but is inferior to acetic acid- 
alcohol-formalin. The result with Zenker fixation is unsatisfactory because of 
difficulties in immediate sectioning. 

Sectioning 

The fixed tissue is frozen and cut at a thickness of 10 to 15 microns, using a 
plano-concave microtome Icnife and taking care that its heel does not strike the 
tissue. The laiife is moistened with water at the cutting point and each section, 
as it is cut, is wiped off the blade bj’ a finger and transferred to a jar filled with 
distilled water or ph 3 ^siologic saline. Troublesome bubbles ma}’ be encountered 
if tap water is used. 


Staining 

A clean glass rod is used to transfer the tissue to the staining jar. Two methods 
of staining ma}’ be emploj’ed: (1) carbol-fuchsin and toluidine blue or (2) tolui- 
dine blue alone. Staining with carbol-fuchsin and toluidine blue is used as a 
routine teclmic in the following manner. 

Carbol-fuchsin and toluidine blue: 

Stain in dilute carbol-fuchsin solution, 3 seconds. 

Rinse in distilled water. 

Stain in toluidine blue solution, 6 seconds. 

Rinse in distilled water. 

This stain produces coloring similar to that of the familiar hematoxylin and eosin 
preparations. The polj’chrome effect is given by toluidine blue when used alone, 
as follows: 

Toluidine blue: 

Stain in toluidine blue solution, 6 seconds. 

Rinse in distilled water. 

The sections are handled in the same manner for both staining methods. While 
still on the rod, the section is immersed in the stain for the time designated. Care 
must be taken not to lose the section in the stain. This maj’ be avoided by sub- 
merging the tissue partiallj’’ on the end of the glass rod and rotating the latter 
so that opposite halves of the section are passed alternately into the stain (Fig. 
2 A). Then, holding the rod horizontallj', the section is rolled onto the surface 
of distilled water in a deep glass jar (Fig. 2 B). This is accomplished very easily 
if the water fills the jar just to the brim. Surface tension prevents wrinlding or 
disintegration of the section. The section is rinsed by lifting it on a glass rod and 
then refloating it on the water repeatedly until excess stain is removed. In the 
transfer from water to stain it is desirable to touch the rod to filter paper to pre- 
vent dilution of the stain. 
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Mounting 

A clean glass slide is lowered perpendicularly into the water, brought to the 
edge of the section, and lifted vertically (Fig. 2 C). Thus, supported by surface 
tension, the stained section is readily transferred to the slide. Generally the sec- 
tion is easily mounted intact; if necessary, however, it may be partly refloated 
and mounted as desired. 



Fig. 2. Diagram illustrating steps in frozen section technic. A, Staining: opposite halves 
of a section, held on the end of a glass rod, are alternately rotated into the stain. B, Rinsing: 
with the glass rod held almost horizontally, the section is unrolled and allowed to float onto 
the surface of the distilled water. C, Mounting: a slide, held at the edge of the floating sec- 
tion, is lifted vertically, carr 3 dng with it the intact section. 


The method of mounting, in routine use, is as follows: 

1. IMount section on slide as above. 

2. Blot gently with smooth filter paper. 

3. Cover immediately with a drop of 30 per cent sucrose or cane sugar 
solution. 

4. Place coverslip in position. 

0 . Place slide between sheets of smooth filter paper and. blot lightly. 
Sections mounted in this manner remain free of bubbles and will not show evidence 


Fig. 3. Secondar 3 ’^ colloid carcinoma of b'mph node. Tissue block (1.5 x 1 x 0.5 cm.), was 
fixed in acetic acid-alcohol-formalin with heating, trimmed to 2 mm. thickness, and refixed; 
sections were cut at 15 microns, stained in toluidine blue for 6 seconds and mounted in 
water. X 70. 

Fig. 4. Adenoma of th 3 'roid. Tissue block (3 x2 x 1.5 cm.), was fixed in acetic acid-alcohol- 
formalin with heating, trimmed to 3 mm. thickness, and refixed; sections were cut at 12 
microns, stained in carbol fuchsin for 3 seconds, rinsed, counterstained with toluidine blue 
for 6 seconds, and mounted in cane sugar solution. X 70. 

Fig. 5. Chronic gastritis. Tissue block (2 x 2 x 0.7 cm.) of gastric wall, was fixed in acetic- 
acid-alcohol-formalin with heating, trimmed to 2 mm. thickness, and refixed; sections were 
cut at 12 microns, stained in toluidine blue for 6 seconds and mounted in water. X 70. 

Fig. 6. Astroc 3 "toma of brain. Fragment of tissue (3x2x2 mm.) was fixed in acetic 
acid-alcohol-formalin with heating; sections were cut at 10 microns, stained in carbol fuch- 
sin for 3 seconds, rinsed, counterstained in toluidine blue for 6 seconds and mounted in cane 
sugar solution. X 250. 
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of diying for several days, so that thej’’ may be retained while awaiting permanent 
sections. They may be preserved longer by coating the coverslip margins with 
flexible collodion. If the tissue is mucinous or otherwise unsuited for direct blot- 
ting, steps 2 and 3 in the above procedure should be omitted. Sections thus pre- 
pared are suitable for study for approximately an hour. They may be preserved 
in good condition for several days, however, by rimming the coverslip with 
“Permount” or a similar quick-diying mounting agent, and storing in a refrig- 
erator. 


DISCUSSION 

The primaiy requisites for a frozen section technic, simplicity, speed, and uni- 
formity of results, are fulfilled by this method or slight variations of it. Its sim- 
plicity permits mastery in a short time, often after only a few attempts. The 
method is applicable to all types of tissues with uniform success; mechanical im- 
perfections, such as shredding and wrinkling, are reduced to a minimum, even 
with unusuall}’’ wide blocks of tissue. 

The method of combined staining with carbol-fuchsin and toluidine blue, and 
mounting in 30 per cent sucrose or cane sugar, after flattening the section by 
blotting, is used as the routine technic because it possesses several advantages. 
The purple nuclei and red tissue elements of such sections closely resemble those 
seen in the commonty-used hematoxylin and eosin preparations. An additional 
advantage is found in the identification of intercellular fibrillary substances, such 
as glial fibers, which stand out distinctly; this is especially valuable in examining 
tumors of the glioma group where the presence of fibers is of diagnostic impor- 
tance. The mounting technic produces flat sections with distinct cellular com- 
ponents that ma}’’ be preserved for several days or longer. 

Toluidine blue, when used alone, has the property of polychrome staining, 
making certain types of cells or substances readily identifiable. Generally, nuclear 
substance stains deep purple to black whereas cjdoplasm varies somewhat in 
staining reaction. The following tissue elements exliibit constant staining prop- 
erties: 

elastic tissue, retractile green-blue 

collagenous tissue, pale red with a blue cast, or unstained 
smooth muscle, pale blue 
epithelium, pale blue-purple 

potymorphonuclear neutrophils, pale green or unstained 
plasma cells, dark lavender 
mast cells, granular or difi'use red-purple 
myelin, light to dark red 
fibrin, pale 3 '^ellow-green or unstained 
mucus (epithelial), red, purple, or unstained 
The elastic tissue of the elastic lamina of arteries has a distinctive appearance 
in that it is seen as a retractile green laj'^er surrounded by red media; the red color 
is due to the deep red-staining matrix between smooth muscle cells. Variations 
in color also enable easj’’ distinction between the white matter (light pink or red. 
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due to myelin) and the gray matter (darker pinkish blue) of the central nervous 
system. The demonstration of myelin is enhanced by the use of polarized light 
in which it appears brilliant pinkish I'ed. 

In addition to these methods of staining, sections prepared in the prescribed 
manner are suitable also for fat stains; Zenker-fixed tissues also may be adapted 
for fat stains. 

Regardless of the variation of the staining method emploj’-ed, the staining 
characteristics of the sections and the mechanical facility of the technic combine 
to give preparations a value that rivals that of the permanent method. In fact, 
in some circumstances, the specific nature of the staining reaction pi-ovides diag- 
nostic features which are not seen in paraffin sections. In addition, there is the 
advantage of speed as well as the absence of cell distortion so common in de- 
hydrated frozen section preparations. 

SUjMMARY 

1. A simple standardized frozen section technic, embodying rapid fixation, 
differential staining and surface-tension mounting, is presented. 

2. The method offers the advantages of technical facility, uniformity of results, 
and certain specific staining characteristics. 

Acknowledgment. Wo wish to express our appreciation to Miss Alice Young for her helpful 
assistance in the development of the technic. 
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USE OF MAXTED’S STREPTOMYCES FILTRATE FOR RAPIDLY 
EXTRACTING GROUP CARBOHYDRATES FROIM 
HEMOLYTIC STREPTOCOCCI* 

DOROTHY LONGFELLOW, B.S., SYLVIA G. CARY, B.S., and 
L. R. KUHN, Ph.D. (LT. COL., MSG) 

From the Departinent of Bacteriology, Army Medical Department liesearch and 
Graduate School, Army Medical Center, Washington, D. C. 

A novel method of extracting group carboh3’’drates from hemol3’’tic strep- 
tococci b3’’ using a proteol3^tic filtrate from a strain of Streptoinyces alhiis was 
recorded recentl3’’ by Maxted.^ The description indicated that this method was 
much simpler and less time-consuming than the Lancefield acid-extractioiP or 
Fuller formamide-extraction® technics. If successful, it would enable more small 
diagnostic laboratories to differentiate group A hemotytic streptococci, which 
are most frequentl3’’ associated with epidemics, and to recognize other groups 
AALich occur in man3'‘ non-epidemic infections.^ - - According^, a comparison of 
the utilit 3 '' and specificity of the three methods Avas made emplo 3 ung all aA’^ailable 
strains of streptococci and grouping serums. 

METHODS 

Maxted’s directions Avere closely folloAA'ed.® In summaiy, a proteolytic sub- 
stance is obtained from a culture of Strepiomyces albiis groAvn on a soft agar 
medium containing Fildes’ extract. This substance, presumably an enz3Tne, is 
contained in the material expressed from the medium b 3 ’’ freezing and thaAving; 
it is then filtered and the pH is adjusted. In use, a loopful of streptococci from a 
blood agar plate is dissolved in 0.25 ml. of the filtrate. L3'’sis requires approxi- 
mately 30 minutes. The resultant clear solution is used in the SAvift, Wilson, 
Lancefield prodecure for grouping and t5'^ping streptococci by precipitation in 
capillaiy pipets.® The proteolytic filtrate is quite stable and can be made easity 
in large quantity. f 

The Lancefield and Fuller extracts Avere prepared according to directions 
given in references cited preAdously.^- It Avas found during the course of the 
study that poor results AAdiich had been obtained preAdousl 3 ’’ with Lancefield 
extracts were due to a modification employing buffered phenol red instead of an 
aqueous solution. In the case of the Fuller extract, unless used immediate^, 
readjustment of the pH is required because it becomes too aUvaline on standing. 

EXPERIMENTAL 

In order to compare the Maxted extraction method Avith the Lancefield and 
Fuller technics, extracts of streptococci of knoAvn groups Avere prepared accord- 

* Received for publication, 5, 1949. 

t Studies of stabilit}- at temperatures encountered in shipping are being made. If indi- 
cated, it could then be distributed from this or other central laboratories. Detailed mimeo- 
graphed instructions for preparing the filtrate, with the modifications used at this labora- 
tory-^ may be obtained from the Department of Bacteriology, AMDR and GS, Army Medical 
Center, Washington 12, D. C. 
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ing to each method, and were set up against standard serums for all groups in 
accordance with the Lancefield precipitin test. 

Using 9 linown Group A strains, positive and specific Group A reactions were 
obtained Avith Maxted and Lancefield extracts from all 9. Fuller extracts from 2 
of these strains, hoAvever, failed to react Avith Group A serum. 

Using 2 stains each of knoAA'n Groups B, C, E, F and G, positive and specific 
reactions AA’ere obtained AAuth extracts prepared in accordance AAuth all three 
procedures. 

IMax-fed noted that streptococci Avhich do not produce a soluble hemolysin also 
are not readil}’’ dissoWed bj'^ the proteolytic filtrate. In such cases, saline suspen- 
sions of the colonies are immersed in boiling AA’ater for three to four minutes, then 
cooled before the proteol 3 ’’tic filtrate is added. The reason for this correlation of 
susceptibility to l3'sis and production of hemolysin is not knoAAm. Maxted stated 


TABLE 1 

Classification op Hemolytic Sthevtococci by Use of Maxted’s and Other Extracts 


NO. OF 

GROUPING OF ORGANISMS AFTER TREATilENT BY DESIGNATED EXTRACT 

mKAlNb 

1 

Maxted’s Extract 

Lanccficld’s Extract 

Euller’s Extract 

1 

Group A 

0 

0 

1 

Group A 

Group A 

Group A 

1 

Group B 

Group B 

Group B 

1 

Weak group B (.strong 
Avith modified method) 

Group B 

Group B 

1 

Group C 

Group C 

Group C 

C 

Group D 

Group D j 

Group D 

1 

IVeak group D (strong 
with modified method) 

1 

0 

Weak group D 

1 

0 (group D Avith modified 
method) 

Group D 

Group D 


(personal communication) that in epidemiologic studies he eliminates organisms 
AA'hich do not produce soluble hemolysin, thereby saving considerable time and 
serum. Of course, some nondescript streptococci lyse readily. In our studies, 2 
stock strains of non-hemolytic Group D streptococci could not be grouped by the 
original Maxted method, even Aidien dissolved after heating, although Group D 
reactions Avere obtained Avith the Lancefield and Fuller technics. HoAA^ever, 
Avhen the centrifugate from 5 ml. of a 24-hour broth culture, instead of a loopful 
of organisms, aa'rs incubated at 50 C. AA'ith filtrate, an extract Avas obtained AAdiich 
gave strong Group D reactions. It is our practice to use this modification in 
attempting to group all questionable or non-hemolytic streptococci. 

In addition to the above study, 13 unknoAvn strains of freshty isolated strep- 
tococci AA'ere studied by the 3 methods of extraction. The results are given in 
Table 1. 

In a third study, various lots of aAmilable standard grouping senims Avere 
tested AAuth extracts of 2 strains each of Groups A, B, C, D, E, F and one of 
Group G streptococci, all prepared by the Maxted, Lancefield and Fuller methods. 



882 


LONGFELLOW, CARY AND KUHN 


Except for 3 lots, the potency and specificity of the serums were adequate for 
diagnostic purposes when used with homologous extract prepared by any of the 
3 methods. The 3 poor lots were equally inadequate with all types of extracts. 

SUMMARY 

From these limited preliminary studies, it appears that, with indicated modi- 
fications, the Maxted method is a simple and practical technic for extracting 
group carbohydrates. It avoids time-consuming centrifugations and adjustments 
of pH, and is stable. Agar growth of strains producing soluble hemolysin can be 
used dhectty without waiting for growth in broth. Proteolytic filtrate can be 
furnished to small installations by a central laboratory and thus the number of 
installations which can perform streptococcus grouping could be increased, with 
very little additional expenditure of their time. In the few laboratories where 
grouping and typing of Group A hemolytic streptococci are performed, the 
Lancefield extract should first be used since it contains carbohydrate and pro- 
tein fractions for both grouping and typing. In such laboratories the Maxted 
or Fuller methods would be employed when weak or cross reactions are ob- 
tained. 
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USE OF kOhler illumination for reticulocyte counts* 

JOHN D. lOSNNEDY, M.D. 

From the Regional Laboratory Service, Central Hospital, Galway, Ireland 

The use of a restrictive ej’-epiece is general^ advised by standard textbooks 
in clinical pathologj'- for the counting of reticulocytes by the “wet” or “dry” 
method. Binocular microscopes are now being used more generally and these 
do not lend themselves to the use of restrictive eyepieces. Kohler illumination, 
imperative for microphotographj'-, gives wonderfully good definition of the 
reticulin network and its particles within the reticulocyte. The method has the 
advantage that once the back lens of the 4 mm. objective has been filled with 
light, the peripheiy of the field can be darkened to the desired extent by further 
closure of the iris diaphragm. Counting can be confined to the central portion 
of the field, the edge of which is sharpty defined by the shadow of the iris dia- 
phragm. This method gives all the advantages of a restrictive eyepiece to the 
binocular microscope. Excellent definition is obtained. The lamp must, of course, 
be provided until a condenser and an iris diaphragm. 

Kohler illwnination. Focus the condenser of the lamp so that the image of the 
bulb filament is seen in sharp focus on the closed iris diaphragm. The edge of the 
image should have a bluish tinge. Open the iris diaphragm. Focus the microscope 
using the 4 mm. objective on the preparation. Narrow the aperture of the lamp 
diaphragm. Focus the microscope condenser until the diaphragm of the lamp is 
in focus with the specimen. The lamp diaphragm is closed until only the field is 
illuminated. When the eyepieces are remoi'^ed it should be possible to see the 
image of the lamp fill the back lens of the objective. Once this has been achieved, 
a suitable filter may be inserted to cut down excessive brightness. The size of 
the field may then be restricted to the extent desired by closing the iris dia- 
phragm of the lamp and then closing the iris of the microscope until there is a 
slight diminution in the brightness of the portion of the field illuminated. 

* Received for publication, June 6, 1949. 
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NOMOGRAPH FOR RAPID CALCULATION OP ICTERUS INDEX 
WHEN DETERMINED BY COLORIMETER* 

ROBERT J. HOSLEY, B.A.f 

Stitt et al? claim that the use of the colorimeter in icterus index determination 
implies a degree of precision which the test does not possess. In higher serum 
dilutions, however, the element of human error introduced by the use of a simple 
comparator tube, rather than the colorimeter, may be as great as 15 to 20 units. 
Hence, the Meulengracht method, as modified by Bernhard and Maue® for the 
Duboscq colorimeter, is perhaps the most vddely used in our clinical laboratories 
today. 

The use of charts for the rapid calculation of plasma proteins, hemoglobin, 
and hematocrit, such as those introduced by Phillips et al.,^ considerably lessens 
the Avork of many laboratories. This Avas the case in our laboratory. During the 
summer months of 1945, the volume of routine icterus determinations became so 
great in our laboratory that one technician spent most of the afternoon on this 
work alone. With the thought in mind of saving as much time as possible Avith- 
out, of course, sacrificing accuracy, the author devised a nomograph to facilitate 
calculation (Fig. 1). 

One example of the operation of this nomograph will suffice. The “standard” 
cup of the colorimeter is filled Avith the dichromate standard solution and set at 
20. One ml. of the serum to be tested is diluted Avith saline to the approximate 
color intensity of the standard solution, placed in the “unknown” cup of the 
colorimeter, and the conventional readings are taken. If, for example, 46 ml. 
of saline has been used to dilute the serum, and the vernier scale for the unknoAvn 
reads 23, a taut string or a straight edge placed across the nomograph from 46 
on the saline scale (S) to 23 on the colorimeter scale (Ru) Avill give a reading of 
40, on the center scale (I. I.), as the icterus index. 

SUMMARY 

A nomograph for the rapid calculation of the icterus index, using the Bern- 
hard and Maue colorimetric method, has been presented. The chart is based on a 
colorimeter standard set at 20, and a serum quantity of 1 ml. The saline dilution 
scale was found to be adequate for all cases of clinical and subclinical jaundice 
encountered in our Avork. 

* Received for publication, May 2, 1949. 

t Address, Todd Union, University of Rochester, Rochester 3, NeAv York. 
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Nomograph for Calculating Icterus Index 
When Determined by Colorimeter 



Baaed on a colorimeter standard 
set at 20, and a serum quantity 
of 1 ml. 



DETERMINATION OF PARA-AMINOSALICYLIC ACID BLOOD 

LEVELS* 


BENJMIIN J. WILSON, M.S., and BRUCE W. ARMSTRONG, M.D. 

From the Clinical Laboratory of the Hopemonf Sanitarivm, Hopemont, West Virginia 

In 1946 Lehmann^® announced that para-aminosalicylic acid (PAS) produced 
a 50 to 75 per cent inhibition of growth of an attenutated bovine tubercle bacillus 
in vitro. This has been confirmed by other investigators.'^’ Youmans and 
associates,'^’ '® Feldman et ® and McCloskj'’ et al!.," found a definite in vivo 
effect of the drug on experimental tuberculosis in white mice, guinea pigs, and 
rabbits. 

In studies on human tuberculosis, Lehmann,'® Erdei,® and Dempsey and 
Logg^ reported results which indicated a tuberculostatic effect, although the 
observation periods were too short for critical appraisal. Karlson et al.^ treated 
tuberculous patients with PAS in conjunction with streptomycin and reported 
that of 14 strains of tubercle bacilli isolated from as many patients, only one 
was resistant in vitro to streptomycin after three months of therapy with strepto- 
mycin; 5 patients had been treated with streptomycin and PAS, one with strep- 
tomycin and Promin, and 8 with streptomycin, PAS and Promin. Graessle and 
Pietrowski® investigated the in vitro effect of PAS on the emergence of streptomy- 
cin-resistant cultures of the tubercle bacillus and found that concentrations of 
0.5 microgram of PAS to 1 unit of streptomycin prevented or greatly retarded the 
development of streptomycin resistance. 

Way et of.'"* reported blood levels of 9 persons who were given doses of 2, 2.5, 
and 4 grams of PAS. McClosl^j'' and co-workers" stated that the diazotization 
procedure which was used by Way gave erratic results. This Avas to be suspected 
from the blood leA'^el cuiwe published by Way et al., since the levels obtained 
with 2-gram doses were occasionally greater than Avhen 4 Gm. were given. This 
curve indicated that an oral dose of 2 to 4 Gm. of PAS CAmry four to six hours 
AA'ould maintain bacteriostatic blood leAmls throughout the day and night. Way 
and associates, on the basis of their data on urinary excretion of PAS, stated 
that the drug should be given eveiy four hours. 

We have investigated the possibility of increasing the dosage interval to 
eight hours AA'hile maintaining in vitro bacteriostatic blood concentrations con- 
stantly. Such a spacing of dosage aa'ouW be conA’-enient since the drug often 
produces nausea and Ammiting shoi’tly after administration. 

METHOD 

The blood levels of PAS on 11 tuberculous and 7 non-tuberculous persons 
Avere checked bj’’ a modification of the method of Keller® AAdrich measures the 
free phenol group. ComparatiA’’e tests to determine free amine-group concentra- 
tions Avere made on 6 of the 18 persons, according to the method of Bratton.' 

* Received for puldication, Juno 27, 1949. 
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On the day before therapy, the recipients were allowed no salicylates. Samples 
of fasting-blood were collected and readings were obtained of the ferric nitrate 
reagent and nitric acid control from the Leitz photoelectric colorimeter, using a 
5250 A color filter. These readings were recorded individually for each person 
taking the drug. Five Gm. of PAS was suspended in water and given orallj'' to 
each person to be tested. The blood levels ivere checked at inteiwals of 1, 2, 4, 6, 
8, and 12 hours. 



The values of PAS in mg. per 100 ml. blood were derived from a line drawn 
from readings on standard solutions on the logarithmic graph, as illustrated in 
the following example (also see Fig. 1) : 




1 

! Colorimeter Readings 

Turr 



1 1 

Ferric Nitrate 
Reagent and 
j Serum 

HNO 3 Serum 
Control 

Fasting > 

1 hour after administration of 5 Gm. PAS . ■ . j 

CO o 

00 

92 

80 


The fasting acid-serum value, 92, minus the 1-hour acid-serum value, 80, equals 
12; the 1-hour ferric nitrate-serum value, 70, plus 12 equals 82 or the corrected 
1-hour ferric nitrate reading. The value of the corrected 1-hour reading was then 
determined from the line which began at 86 and was drawn parallel to the 
standard line (See Fig. 1). 

Sufficient blood was collected from 6 persons to run determinations on the 
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serum, oxalated blood, plasma, and packed cells. The serums were checked by 
the ferric nitrate method of Keller,® as described above, while the whole blood, 
plasma, and red cells were tested by the diazo method of Bratton. ^ 

Twenty-four hour urinar 3 ’’ excretion of PAS was determined, as in the case of 
serum, using the ferric nitrate reagent. No zero reading was necessaiy, since 
the preliminarj’- filtration and fifty-fold dilution of urine containing no PAS 
gave a galvanometer reading of 99-100. Thus, PAS concentrations were deter- 
mined from the original curve plotted on the logarithmic graph for the standard 
solutions. The volume of urine was measured and the total output of PAS was 
calculated. 
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Fig. 2. Para-aminosalicylic acid blood levels after 5 Gm. oral dose 


RESULTS 

Figure 2 shows the results of the blood level determinations. Although the 
individual concentrations varied, it was noted that unlike rheumatic fever 
patients, who demonstrated higher salicylate levels than normal subjects,'^ tuber- 
culous patients had average PAS levels that were essential^ the same as those of 
the normal persons tested. Fairly high concentrations were reached in one to two 
hours and decreased gradually to a zero value within twelve hours. 

In the 6 persons whose plasma PAS levels were checked by both the ferric 
nitrate and the diazo methods, no general correlation was found. Although the 
values obtained by the two methods sometimes paralleled each other, they often 
differed b 5 ' as much as 15 to 20 per cent. 

In the cases where the free amine group concentration was determined b}'- 
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the diazo reaction on whole lilood, plasma, and packed erythrocytes, the two 
fractions showed essentially the same values as whole blood. Similar results were 
tabulated by Way and associates” in some of the subjects they tested. However, 
there was a preponderance of evidence in their over-all results to indicate that a 
greater percentage of the drug was present in the plasma than in the erythro- 
cytes. 

The total urinary e.xcretion of the drug during the 24-hour period following 
administration ranged from 49 per cent to 86 per cent of the amount given. The 
average for the tuberculous group was 66.5 per cent and for the normal persons, 
was 67.7 per cent. 


DISCUSSION 

Lehmann,''* Sievers,'- and Youmans'® agree that the in vitro tuberculostatic 
concentration of PAS is in the vicinity of 0.019 to 0.156 mg. per 100 ml. of liquid 
medium. These findings have been confirmed by us on solid medium.'^ 

The observations of Waj’’ ei indicate that bacteriostatic levels of PAS as 
determined bj'^ the diazo reaction are maintained for at least six hours on both 2 
and 4-gram doses. However, knowledge available at present would seem to 
indicate that PAS blood levels are maintained in the in vitro bacteriostatic range 
when a dose of 5 Gm. of the drug is given at eight hour intervals. 

SUMMARY AND CONCLUSIONS 

The blood level of para-aminosalicylic acid was determined in 11 tuberculous 
patients and in 7 normal persons. A modification was employed of the method 
described by Keller, which determines the phenol group concentration. The 
levels determined were compared with those obtained by Way et al., and by us, 
using a diazo method. 

The urinaiy output of the drug was determined by a modification of the 
method of Keller. The 24-hour excretion averaged 67 per cent of the amount 
ingested. 

Following a 5-gram dose of para-aminosalicylic acid, the blood maintains 
concentrations for eight hours which have been found to be tuberculostatic in 
vitro. 
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USE OF SPONGE IN OBTAINING TISSUE FEOM STOMACH FOR 

BIOPSY* 


SIDNEY A. GLADSTONE, M.D. 

From the Depnrlment nf Paihology, New York Polyclinic Medical School and Hospital, 

A^ew York, A'rir York 

The use of sponge in collecting material for biopsy in suspected cancer of 
accessible organs such as the cendx uteri, rectum, skin and mouth has been 
previously describedd~^ With the aid of appropriate instruments, this method 
has also been utilized in making available for biops}’', tissue from the mucosal 
surface of the rectosigmoid colon, bronchi and esophagus. In these locations, 
under direct visualization, the sponge has been rubbed on the surface to be 
examined. While a similar procedure might be carried out in the stomach with 
the aid of a gastroscope, the author has felt the need for a simpler method of 
obtaining tissue from the stomacli which might be applied in the hospital or in the 
office. 

Two methods ha^^e been used to introduce sponges into the fasting stomach. 
The test is begun shortty after 9:00 A.M., the patient having abstained from 
solid food and liquids for the previous 15 hours. In the first method, 9 to 12 small 
pieces of fine-pore specially-prepared synthetic cellulose sponge, f each 1.0 x 0.5 
X 0.5 cm., are tied at the lower end of a piece of No. 3 white braided silk at inter- 
vals of 2.5 cm. (Fig. 1). The lower end is weighted with a small metal bulb, such 
as the Rehfuss duodenal bulb. In the second procedure, 12 to 15 small pieces of 
sponge are tied at similar intervals along bi-aided siUc and then firmly wound in 
spirals along the lower portion of a Levine stomach tube for a distance of 30 cm. 
(Fig. 1). A small hole in the tube, 30 cm. above the lower end, will permit passage 
of the silk through the lumen, and firm ligature of the two free ends will prevent 
slipping. The sponges, string and tube are immersed in cold water before they 
are swallowed. A marker, 75 cm. above the lower end, indicates the approximate 
distance from the incisor teeth to the pylorus. After the sponges have reached the 
stomach the patient is asked to lie on the right side and the upper portion of the 
abdomen is massaged by moderately firm pressure. The patient then lies on his 
back and massage is repeated, the purpose being to bring the sponges into in- 
timate contact with the gastric mucosa and with anj" ulcerative surfaces which 
may be present. The patient then sits erect. Gastric juice is aspirated by syringe 
through the tube, after which the tube and sponges are withdrawn. Sponges, 
braided siUc, and adherent mucoid or jjarticulate matter are immediately placed 
in a small bottle of 10 per cent formalin. The time inteiwal between the swallow- 
ing of the sponges and their immersion into formalin should be as short as pos- 
sible and need not exceed five minutes. Of the two procedures, we prefer the use 

* Received for publication, May 31, 1949. 

t The sponge used in these experiments was prepared with the collaboration of the 
Dupont Laboratories. It has been designated Onkosponge No. 1, and is available through 
Histomed, Incorporated, 181 Lafayette Street, Paterson, New Jersey. 
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of the tube since it facilitates swallowing and permits aspiration of gastric juice. 
The sponges are embedded, cut and stained as described in previous publications. 



Fig. 1, Above, nine small pieces of sponge are tied at intervals along the lower end of a 
length of braided silk, weighted to facilitate swallowing. Below, 14 pieces of sponge are tied 
on braided silk and wound spirally around the lowest 30 cm. of a Levine stomach tube for 
introduction into the stomach. 


The particulate matter separated from the gastric juice by filtration is similarly 
treated. 

The type of material which may be gathered bj’’ sponge for biopsy in cases of 
cancer of the stomach is illustrated in the photomicrographs. Figure 2 is from a 

Fig. 2. Case 4011, diagnosis, cancer of stomach. Particles of cancer tissue are composed 
of large darkly staining tumor cells showing much variation in size and shape. The smaller 
nuclei of inflammatory cells are seen in the periphery. X 400. 

Fig. 3. Case 4008, diagnosis, cancer of stomach. A large particle of viable cancer tissue is 
seen. X 400. 

Fig. 4. Case 4008, diagnosis, cancer of stomach. Particles of cancer tissue are made up of 
large darkly staining atypical cells. X 400. 

Fig. 5. Case 4014, diagnosis cancer of stomach. Groups and isolated cancer cells including 
signet ring cells are seen together with inflammatorj' cells. X 400. 
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case of gastric carcinoma proved by later exploratory laparotomy. The particles 
of cancer tissue are made up of large dark-staining atypical cells, varying mark- 
edly in size and shape. The nuclei of the tumor cells are two to four times as 
large as the nuclei of the inflammatory cells in the margins of the photograph. 
Figures 3 and 4 are from another case of gastric carcinoma. The large particle of 
tissue was one of. several adherent to the sponge and was processed along with 
the sponge as previously described. (Particulate matter adherent to the sponges 
or free in the formalin often provide the best specimens and should be carefully 
looked for by the technician preparing the sections.) Here again the tumor cell 
nuclei show the characteristic large size and marked variability in size and 
shape. 

The diagnosis of gastric carcinoma was established clinically and by x-ray 
examination in the first two cases before tissue was obtained from the stomach 
for biopsy. In the third case, however, a diagnosis of peptic ulcer had been made 
two years previously bj'- means of x-ray films. Because of wealcness and loss of 
weight, x-ray examination was repeated. This revealed rigidity of the lesser 
curvature of the stomach which suggested an infiltrative process, probably 
malignant. Material was then obtained for biopsy by the sponge method and 
showed abundant mucus, leukocytic exudate, and particles of tissue made up of 
large cells with large irregular nuclei, and abundant clear mucoid cytoplasm 
(Fig. 5). Characteristic signet-ring cells were also seen Avhich supported a di- 
agnosis of colloid carcinoma of the stomach. The stomach, removed surgically, 
showed an ulcerating and infiltrating colloid carcinoma of the lesser curva- 
ture. 

This method is a comparativelj’- simple one for obtaining, for microscopic 
examination, small particles of viable and well-preserved tissue from the surface 
of an ulcerating gastric lesion. At times it should be useful in establishing the 
diagnosis of cancer of the stomach. A more precise statement regardirg its value 
in the diagnosis of cancer of the stomach or of other pathologic conditions of the 
gastric mucosa, must aAvait the accumulation of a large body of experience. 
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NEW METHYLENE BLUE AS A RETICULOCYTE STAIN* 
GEORGE BRECHER, M.D, 

From the National Institutes of Health, Bethesda I4, Marijland 

Brilliant cresyl blue (Color Index 877) is at present the only dye extensively 
used for the staining of reticulocytes. Different lots of this dye var}" considerably 
in their staining properties. On spectrophotometric analysis, the absorption 
maxima of 10 lots varied from 615 to 636 m/t. There was no correlation between 
the staining performance of a given sample and the position of its absorption 
maximum. During an investigation of basic dyes, we found new methylene blue 
useful in the staining of reticulocytes. In contrast to brilliant cresyl blue, various 
lots of new methylene blue showed marked uniformity. The absorption maxima 
of 5 lots from 5 manufacturers varied from 630 to 632.5 mu, and the samples 
gave identical results in staining tests. It should be noted that new methylene 
blue (Color Index 927) is chemically different from methylene blue (Color 
Index 922), 1 which is a poor reticulocyte stain. 

METHOD 

The staining solution consists of 

New methylene blue 0.5 Gm. 

Potassium oxalate 1.6 Gm. 

Distilled water 100.0 ml. 

Approximately equal amounts of staining solution and fresh or oxalated blood 
arc mixed on a slide. The mixture is drawn up into a capillary pipet, allowed to 
stand for 10 minutes, expelled on a slide, and mixed again. Thin smears are then 
made and air-dried. Reticulocytes are counted under oil immersion without 
fixation or counterstaining. The red blood cells are light greenish blue in these 
preparations. The reticulum is sharply outlined, and deep blue. 

The staining of the reticulum is not affected bj^ relative^ wide variations of 
the proportion of blood and staining solution. However, the proportion of blood 
and staining solution determines the color of the red cells. A marked excess of 
staining solution produces a deep blue color of the red blood cells, obscuring the 
reticulum. A large excess of blood diminishes the greenish-blue coloration of the 
red blood cells. Generally a slight excess of blood gives optimal color contrast. 

Occasionally the mixture of blood and staining solution wiU dry out at the tip 
of the pipet and occlude it. This occurs if a very fine capillary pipet has been used 
or if the mixture has been allowed to stand for a prolonged period of time. In 
that case the tip of the pipet may be broken off and the remainder of the pro- 
cedure followed as outlined above, without affecting the reticulocyte count. 

Preparations may fade on storage. The original appearance of the reticulum 
can be restored by fixation in methyl alcohol and restaining with Wright’s or 
Giemsa’s stain. 

* Received for publication, July 1, 1949. 
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Parallel counts on human, dog, rabbit, rat and mouse blood, using the new 
methylene blue method and the brilliant cresyl blue technics recommended by 
Dameshek,- Sanford,'* and Wintrobe,® showed excellent agreement. 

DISCUSSION 

The staining solution used has the advantage of simplicity. Potassium oxalate 
serves both to prevent coagulation and to render the staining solution isotonic. 
In addition, diy smears prepared with this stain can be counted easily without 
counterstaining, because all red cells are made clearly visible by a light greenish- 
blue color. 

Drj'' smears are preferred to wet preparations because they may be counted 
when convenient and slides may be kept on file. Moreover, Nizet and Govaerts^ 
have sho'nm that reticulocytes are distributed uniformly in diy smears and that 
counts made upon random fields vary only within the limits of the statistically 
expected error. On the contraiy, the observations of Dameshek*^ indicate that wet 
smears must be counted in suitably selected fields to give consistent results. 

SUMMARY 

New methylene blue (Color Index 9271 was found superior to brilliant cresyl 
blue as a reticulocyte stain because of its uniform performance and the sharp, 
deep blue staining of the reticulum, which facilitates identification and enumera- 
tion of reticulocytes. 

Acknowledgment. My thanks are due to Mrs. Helen A. Grimes for skillful technical 
assistance. 
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AN INSTRU]\IENT TO LEVEL TISSUE IN PARAFFIN 
EMBEDDING* 


MILDRED MILLIGAN, A.B. 

From the Department of Obstetrics and Gynecology, Northwestern University Medical 

School, Chicago, Illinois 

In preparing paraffin sections, some difficulties encountered include: (1) Get- 
ting large blocks of tissue level enough to cut an entire section without loss of 
too much tissue in the trimming process, (2) orienting of friable tissue, and (3) 
obtaining representative sections of all pieces of tissue, as in 
curettings. To obviate these difficulties the instrument illus- 
trated in Figure 1 was devised. 

The instrument was turned on a lathe from a bar of brass 
11 cm. in length and 2.0 cm. in diameter. The base was 
filed, 1.5 cm. square, then smoothed and polished. This 
square base fits more efficiently into corners of the embed- 
ding pans or molds, either metal L’s, paper bo.xes or plaster 
boats. Tissue is placed in the mold as usual; instead of press- 
ing down with the end of a heated forceps, the plunger is 
heated, gentlj’' forced against the tissue, and moved along the 
entire block. In this wajq the tissue is flattened regardless 
of the length of the block. The instrument is especially use- 
ful when working with friable tissue, such as placenta or 
brain tissue. In applying pressure with this rod, one does not 
break or push through the block as he is likelj'’ to do with 
forceps. 

Large blocks of tissue, which frequently are quite useful both for diagnosis and 
teaching niaj' become distorted during the dehydration and infiltration. How- 
ever, with this brass plunger it is possible to flatten such tissues without injury. 

The instrument has been used in our laboratory for several years with satis- 
fying results. 

* Received for publication, March 4 , 1949 . 
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TRICHROiME STAIN FOR TISSUE SECTION, CULTURE OR 

SMEAR* 

MACHTELD E. SANO, M.D. 

From the Deparlincnt of Tissue Culture and Research Pathology, Temple University 
Medical School and Hospital, Philadelphia, Pennsylvania 

It has been found that Harris’ hematoxylin followed by Poliak’s trichrome 
mixture can be used successfullj'- not only for paraffin sections but for tissue cul- 
tures and c 3 dologic smears as well. For best results, tissue cultures must be fixed 
in ether -alcohol instead of formalin-trichrome solution. 

The usual method of fixation is followed for tissue sections and smears. Tissue 
sections are not differentiated after hematoxylin in acid; tissue cultures and 
smears are. 


STAINING OF TISSUE CULTURE AND SMEARS 

1. Dilute hematoxjdin (0.25 per cent), six minutes 

2. Three dips in distilled water 

3. Six dips in 0.5 per cent hj’-drochloric acid 

4. Running tap water (filtered), six minutes 

5. Trichrome mixture, six minutes 

6. Two dips in 0.2 per cent acetic acid in distilled water 

7. Dehj’-drate through 95 per cent and absolute alcohol followed by two changes 

of xjdol 


STAINING OF PARAFFIN SECTIONS 

Deparaffinize, then cany through the alcohols up to the distilled water. Then : 

1. Hematoxjdin (0.5 per cent), one-half minute, according to batch of stain 

2. Running tap water, 20 minutes, then steps 5, 6, 7, as above. The paraffin 
sections can be run through the 0.5 per cent h 3 ’'drochloric acid and the washing 
shortened, but this does not give uniformly good results in our experience. 

Acknowledgments. I am indebted to Dr. E. S. Gault for his criticism of the stained tissue 
cultures and paraffin sections, and to Carol Bocher, B.S., and Wilb"^ Koetsier, B.S., for 
their assistance in developing this technic. 
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ing pleural, peritoneal, prostatic, bronchial, and gastric 
secretions has been widely reported and is discussed 
in detail in several articles appearing in the April 1949 
issue of the American Journal of Clinical Pathology, 

Literature Sent on Request 


available: 

Papanicolaou Stains EA 50 and OG 6 in 
100 cc. and 450 cc. bottles. 

EA 65 in 100 cc. bottles. 

Harris Hematoxylin (Ortho) 100 cc. and 
473 cc. bottles. 

Vaginal Pipettes and Aspirator Bulbs 
for obtaining vaginal smears. 

references: 

Papanicolaou, G. N., Am. J. Clin. Path. 
19:320-322, 1949 

Fremont-Smith, N. et al. New Eng. J. 
Med. 238:179-181, Feb., 1948 


Ortho Pharmaceutical Corporation 

Raritan, New Jersey 
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The E.&A.-Leihoff Urea Nitrogen 
Apparatus permits simultaneous di- 
gestion of one to six samples in 10 
minutes — without the need of em- 
ploying an autoclave. 

The cast aluminum sample holder 
is provided with a combination ther- 
mometer shield and tube support at 
its center: it is furnished with a 
thermostatically-controlled Fisher 
Heater. With 2 Leiboff tubes. 



$60.00 



Thirteen urine samples for the Purdy and 
the Benedict tests — a total of 26 — can be 
heated simultaneously in the Fisher Clinical 
Specimen Heater. 

Standard size test tubes in the front row 
are heated only at the topmost inch for 
albumen testing; those in the rear row are 
base-heated for sugar determinations. 

Fisher Clinical Specimen Heater, with 
thermostatically-controlled heating elements 
for 110 volt, A.C. 

$30.00 




Available with other Clinical Specialties from : 


Headquarters for Laboratory Supplies 


Fisher Scientific Co. 

717 Forbes St., Pittsburgh (19), Pa. 

2109 Locust St., St. Louis (3), Mo. 



Eimer and Amend 

Greenwich and Morton Streets 

New York (I'ft), New York 


In Canada: Fisher Scientific Co., Ltd., 90* St. James Street, Montreal, Quebec 
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Change From 
LOW POWER 

TO 

HIGH POWER 

IN 

1 SECOND 

With the New 

Quick Change Base Plate 

Another Exclusive with GAMMA 
Photomi orographic Cameras 

For Descriptive Literature Write to 

GAMMA INSTRUMENT CO., INC. 

261-263 Great Neck Rd. Great Neck, L.I., N,Y. 



IT’S 

TASY to fftn 

CffOW 


Blended into Purina Rabbit Chow are the food 
essentials for rabbit health and vigor . . . provid- 
ing good condition for your experimental work. 
When you have an easy source of minerals, fat, 
protein, vitamins and carbohydrates, it’s easy for 
you to feed your animals. No hay ... no vegeta- 
bles . . , nothing is needed when you feed com- 
plete Purina Rabbit Chow Checkers except water. 
See your Purina Dealer today. 

RALSTON PURINA COMPANY 
St. Louis 2 , Mo. 


■ ■■■■■■■VI 
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you can be positive of your positives 

... / — 


Direct delivery of blood from the patient’s 
vein, through a closed, sterilized system, into 
Trypticase Soy Broth media in the new B-D 
VACUTAINER CULTURE BOTTLE . . . 



• Provides positive positives and valid 
negatives 

• Prevents outside contamination 

• Avoids incorrect selection and 
multiplicity of media 


VACUTAINER® 

CULTURE 

BOTTLE 


Aerobic or anaerobic conditions may be ob- 
tained at time blood specimen is taken. Bottle 
reaches laboratory ready for immediate incu- 
bation . . . speeds laboratory handling . . . 
provides faster diagnosis. Microaerophiles 
grow luxuriantly. 

Write for descriptive 
booklet on the neio 
B-D VACUTAINER 
CULTURE BOTTLE and 
learn how easy it is to add 
this new element of 
assurance to your blood 
culture procedures. 


containing Trypticase Soy 
Broth with CO2 added 


Prepared and sterilized by Baltimore 
Biological Laboratories, Inc., BaltimoreljIId. 



BECTON, DICKINSON & CO., Dept. 27-J 
15 Ames Avenue, 

Rutherford, N. J. 

Please send me descriptive booklet on the 
new B-D VACUTAINER CULTURE 
BOTTLE that takes the guesswork out 
of blood culture procedures. 


NAME 

ADDRESS 

CITY ZONE STATE. 


Becton, Dickinson & Co., rutherford, n. j. J 
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NEW 




^ X H E LLIG E 



IMPROVED 

HESS 

BLOOD 

VISCOSIMETER 



The Helllge Viscometer is the first 
American-made instrument embodying 
improvements in the original Hess Blood 
Viscosimeter. Completely redesigned to 
provide greater simplicity and ease of op- 
eration, the Hellige Viscometer assures 
viscosity determinations of greater accu- 
racy than were obtainable with the Hess 
model. 

One of the new features is the visco- 
meter tube, consisting of collecting, flow, 
and measuring portions sealed together 
in one complete unit, which can be han- 
dled as an ordinary pipette. 

The accuracy of Hellige Viscometers is 
increased by addition of a special level- 
ing device which eliminates the zero 
drift responsible for most of the errone- 
ous determinations obtained with Hess 
Viscosimeters. 


COMPLETE, $45.00 

WRITE FOR CATALOG No. 1200 

HELLIGE 

INCOR.POR.ATEO 

3718 NORTHERN BLVD. 
LONG ISLAND CITY I.N.Y. 




ANGLE CENTRIFUGES 

Ask for Bulletin J-91 
with complete data on all models 


Type SS-1 
(Superspeed) 



With safety design self-centering device 
and dynamical balance. 13,000 r.p.m. 
20,000 X G. Cap. 8 X 50ce or 15cc tubes. 
NEW TYPE SS'2 VACUUM CENTRIFUGE 
16,000 r.p.m. 45,000 X G. 

Capacity 16 X 50cc or 15cc tubes 


for 

Bulletin J-92 



STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispense accurately, at a set speed, pre- 
determined amounts of 0.1 cc to 10.0 cc. 
Easy to Operate — ^Time Saving 

t l 

i Magnetic Stirrer 

M l Ask for Bulletin J~94 

I For stirring in open 

B vessels or in closed 

lie conditions. Makes 
possible central rota- 
tion with vortex for- 
mation, epicyclic motion without vortex, 
simultaneous stirring in several small 
containers, etc. 

Manufacturer and Distributor: 

IVAN SORVALL, Inc. 

210 FIFTH AVE.-NEW YORK10, N.Y. 
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3,8 BROADWAY 

new YORK 13, N. - 


, Determination 

+lv reported reagent 

lodoaoetic IfioiAPi flier»«l - 

agulaiion of conditions. , -p. 

other by C. Hnggins, M.D.. 

Originally „/aE V. Jensen, Pb-^" 
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lS[ew 

EBERBACH 

BONE 

DECALCIFIER 


Prepares Bone Specimens 
For Histologic Section 



This new apparatus provides a rapid 
means of decalcifying bone for histologic 
section as described by I. M. Richman, 
M. Gelfand and J. M. Hill in “A Method 
of Decalcifying Bone For Histologic Sec- 
tion”, July 1947, Vol. 44, pp. 92-95, 
Archives of Pathology. Apparatus includes 
a direct power source with an ammeter 
for indicating output and a knob for reg- 
ulating this D. C. output between 0 and 
6 amperes. The glass jar holding the 
electrolyte is fitted with a special cover 
for holding electrodes and thermometer. 
Write for Bulletin 180. 


ineoBnioBU 
RPPBRQIUS 
6- SUPPLIES 


SOr^^PflnY 

Ann 


BBL 

C. T. A. Medium 
Cystine Trypticase 
Agar 

A basic medium for maintenance and 
determination of fermentation reac- 
tions of fastidious organisms, includ- 
ing members of the genus Neisseria. 

It does not require addition of ascitic 
fluid or serum, 

Ulcralnre and prices sent on request. 

BALTIMORE 

BIOLOGICAL LABORATORY 

1640 Gorsuch Avenue BaUimore-18, Md. 



Prepared Clinical 
Laboratory Reagents for 


BIOCHEMICAL 

BACTERIOLOGICAL 

HISTOLOGICAL 

SEROLOGICAL 

HEMATOLOGICAL 

PROCEDURES 


Prepared Bacteriological Culture 
Media in Sterile Screw Cap 
Test Tubes — 
Petragnani T.B. Medium 
One Dozen 2.75 
Loeffler’s Blood Serum 
One Dozen 2.25 


Hematologicai, and Bacteriological 
STAINS 


CATALOG UPON REQUEST 


LABORATORY REAGENTS 
COMPANY 

Woodbridge, New Jersey 
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times the service with 




TEST TUBES 

Clinical research requires test tubes 
in large numbers. Consequently, their 
cost, service life considered, is a matter 
of importance. From this standpoint 
alone, you will find that PYREX brand 
test tubes are the best investment. 
Careful records maintained over a 
period of years by large test tube 
users show that PYREX tubes last S'A 
times longer than other brands. 

This is not so surprising when you 
consider that no other glass stands up 
like PYREX brand No. 7740. Compare 
it with any other laboratory glassware 
under identical conditions. The superi- 
ority of PYREX ware to chemical, 
thermal and physical resistance will 
be readily demonstrated. 

All of this is reflected in more ac- 
curate analysis. Your laboratory dealer 
carries complete stocks of PYREX 
brand test tubes for your ordering 
convenience. 




Sfocicec/ by LeatJing Lcborafory Supply Hovses 


CORNING GLASS WORKS • CORNING, N. Y. 

LABORATORY . GLASSWARE 


TECHNICAL rXODUas DIVISION- LABORATORY GLASSWARE . SIGNAIWARE • GLASS flfi • GAUGE GLASSES • LICHTINGWARE • OPTICAL GLASS . GLASS COMPONENTS 
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WHY YOU SHOULD SPECIFY 

‘VACSEAL” 

GUINEA PIG COMPLEMENT 


Because it is a superior complement — the result of a 
decade of experience in guinea pig complement produc- 
tion, the proper choice and preparation of animals and 
the use of improved technics. 

Because our large output enables us to pool the serum 
of no less than 100 guinea pigs per lot, assuring a more 
uniform titer. It also makes it possible for you to ob- 
tain a complete lot of any complement which has 
proved, through pretesting, to be particularly desirable 
for your purpose. 

Because of the high vacuum and all glass containers, 
storage for at least two years is possible. To you this 
means economy and convenience. 

“Vacseal” Complement is distributed in three sizes 
udth a special diluent for restoration to the following 
amounts; 

3 ml. 7 ml. 20 ml. 

Any recognized laboratory will receive a trial 3 ml. 
sample upon request. 

e 

CARWORTH FARMS inc 

NEW CITY -ROCKLAND COU NTY • N EW YO RK 



XENOPUS LAEVIS FROG 

Pregnancy Diagnosis 

Animal Costs Greatly Reduced 

We assure you of a continuous supply. Accurate, speedy 
and inexpensive. Average animal cost per test, 20 cents 
to 35 cents. We carry a complete stock of Laboratory 
Tanks, Isolation Jars, Holders, and correct reagents and 
apparatus for running tests. Speedy delivery via AIR 
EXPRESS. Current brochure showing new low prices 
sent upon request. 

Jay E. Cook, Importer 

P. O. Box 302 Baltimore 3. Md., U.S.A. 

Cable Address— XENOPUS-BALTIMOHE 


Advertisers 
in the Journal 
Enjoy these advantages 

• Only carefully selected advertis- 
ers are invited to use space. This 
assures the quality of the advertis- 
ing and effectiveness of results. 

• The Clinical Pathologist is the 
individual responsible for the se- 
lection and purchase of equipment 
and supplies. The advertiser’s 
message reaches him directly. 

• Readers appreciate the part that 
advertising revenue plays in mak- 
ing publication possible. This fac- 
tor is an influence in their choice of 
where to buy. 


Reagents for Determining 
Prothrombin Time 

Thromboplastin Extract Activity Chart 
Available upon Request 


THROMBOPLASTIN 
(Dehydrated Rabbit Brain) 

6 ampuls (0.15 gram each) $4.50 

THROMBOPLASTIN EXTRACT 
(Desiccated) 

1 c.c. ampul $1.00 

6 ampuls (0.5 c.c. each) $4.00 

10 individual test ampuls $2.00 

SODIUM OXALATE SOLUTION 
(0.1 Molar) 

4 oz $0.75 

CALCIUMf, CHLORIDE 
SOLUTION (0.02 Molar) 

4oz $0.75 

NORMAL PLASMA FOR 
CONTROL (Desiccated) 

Ic.c $1.00 

6 ampuls (0.5 c.c. each) $4.00 


CAPPEL LABORATORIES 

Diagnostic Reagents 

Box 352 Wayne, Pa. 
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for 

BLOOD TYPING 
RH TESTING 


you need the highest-titred serum available. 


ANTI-HUMAN PRECIPITIN SERUM (rabbit) 
for the Coombs Test 

Anti-A and Anti-B Serum 

Sheep Cells 

for Blood Grouping 

Complement 

Anti-Rh Serum 

Amboceptor 

for determining presence of Rh factor 

Kline Antigen 

Sub-Groups of Anti-Rh Serum 

Kahn Antigen 

Anti-M and Anti-N Serum 

Mazzini Antigen 

for paternity tests 

Kolmer Antigen 

Absorbed B Serum 

Positive Syphilitic Serum 

to differentiate between Ai and Aj 

for control tests 

Human Red Cells 

P.S.A. 

for research work or controls 

(Paraffin Section Adhesive) 

Write for complete information. 


CERTIFIED BLOOD DONOR SERVICE 

146-16 Hillside Avenue Jamaica 2, New York 
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Inorganic and 
Organic Chemicals 


Biological Stains 
Solutions 

• 

Chemical Indicators 
Test papers 


Write for copy of our new catnioc 

The COLEINIAN & Bell Co., Inc., 

Manufacturing Chemists: Norwood, O., U. S. A. 

COIEHAN i BEIL 



A new insfrument which 
simplifies bone cuffing ■ 


Electrically driven, oscillates at high I 

speed to cut bone efficiently with • 

complete safety. Cutting blades do not • 
hurl material. Two-sided blade can be • 
adjusted to three positions. Blade, • 

arbor and shaft are stainless steel. • 

Write Department C for complete • 

information. • 

ORTHOPEDIC FRAME COMPANY '^Muhigon'’ 


OF CLINICAL PATHOLOGY 


INDISPEHSABLE 

m your laboratory.,. 



the &eJikele*f> 

MICROTOME KNIFE SHARPENER 

for perfect edges . . . three times faster 

Operation is simple, eliminates honing and stropping. 
Assures hollow-ground edges that cut better and last 
much longer. Send for our Illustrated Bulletin MKS-II 




Eoie^Ui^ic 




SIXTH AND NIVIN AVINUE • RICHMOND. CALIF. 


THOM and RAPER 

A MANUAL of the 

ASPERGILLI 

Thorough Working Knowledge 

The manual provides the mycologist and 
microbiologist with a means for identifying 
and interpreting any Aspergillus as it is 
isolated from nature, thus opening to him 
the entire literature. Every form that is 
found in the literature is enumerated and 
its proper allocation is indicated. 

A summary outline of the exact observa- 
tions to be made in describing an Aspergillus 
sets forth the complexities in the specific 
combinations of these characters found in 
the examination of moldy material and in 
the isolated colonies of individual strains. 
A complete index quickly leads to the 
information you are looking for. 

573 pp. 315 illus. in 76 figs. $7.00 

The Williams & Willdns Co. 

Mt. Royal & Guilford Aves • Baltimore 2, Md. 
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we say they’re better 
and so will you when you’ve 






r" 


L. 


proved it in your own 






HYLAND BLOOD GROUPING SERUM 

A mi- A ami Ami-B 

Prepared from carefully selected donors to 
assure a highly potent, rapid acting, and 
specific product. Accurate results with maxi- 
mum speed. 

Available in 2 cc. and 5 cc. sets. 


L. 




HYLAND ANTI-Rh SERUMS 

Anti-Rli^y (Aiiti-D) Typing Serum 
Anti-Rh^^ rli’ rh" (Aiiti-CDE) Typing Serum 

Outstanding serum for slide method— rigidly 
tested for titer, avidity, specificity and sterility. 
Prepared from selected, immunized donors. 

Both types available in 2 cc. and 5 cc. sizes. 


.J 


make this test 
at our 
expense! 

Clip the coupon for your 
free samples today! 
You'll receive generous 
samples of Rhy Typing 
Serum and Blood Group- 
ing Serum. Enough to 
convince you that their 
speed, accuracy and titer 
are unsurpassed. 


Hyland Laboratories 

4534 Sunset Boulevard, Los Angeles 27, California 

I 

Please send me generous samples of 
Rhp and Blood Grouping Serums. 

Your Name 


Hospital or Lab, Name- 
Address 








.y 


City and State 

From what dealer do you regularly buy your typing 
serums? ^ — — 
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Penicillin Inactivation " 

with 

BAGTO-PENASE 

Bacto-Peiiase is a sterile thermolabile biological extract possessing the 
capacity to neutralize the antibiotic properties of all known types of 
penicillin. It is non-toxic to microorganisms and is therefore particularly ■ 
satisfactoty for use in the sterility testing of penicillin or products 
containing penicillin, and in determining the microbial counts on 
penicillin-contzining products. Bacto-Penase is recommended as a 
'.'penicillinase for use in official procedures for sterility testing of ,, 
penicillin. It is also recommended for use in media for culturing ; 
organisms from blood and otlicr body fluids containing penicillin and 
for estimation of penicillin levels in such fluids. 

PENICILLIN STERILITY TESTS 

Bacto-Penase in a concentration of 1 ml. per 15 ml. of Bacto-Fluid 
Thioglycollate Medium inactivates 50,000 units of penicillin in 
•40-48 hours incubation or 10,000 units o{ penicillin in 18 hours 
incubation. 

BLOOD CULTURE 

Bacto-Penase is recommended for use in media for culturing blood 
or other body fliiids containing penicillin. It is suggested that 1 ml . 
of Bacto-Penase be added to 100 ml. of culture media such as , 
Bacto-Brain Heart Infusion with P.A.B. or Bactq-Brain Heart 
Infusion with P.A.B. and Agar for this purpose. Media so 

S ared will inactivate the maximum amount of penicillin and 
)namides present in 10 ml. or less of blood or other body fluids, 
and will also inactivate up to 1000 units of streptomycin. 

u V 

Stability. Bacto-Penase and media containing this penicillinase arc stable 
when stored at refrigerator temperatures (2°-6‘^C.). 

Bacto-Penase Concentrate. Bacto-Penase is available in . concentrated 
form as Bacto-Penase Concentrate, 1 ml. of which neutralizes 500,000 
units of penicillin. Bactp-Penase Concentrate is recommended in the 
sterility testing of penicillm. . ’ 

Bacto-Penase and Bacto-Penase Concentrate are supplied in standard 
packages of one-half dozen and one dozen screw cap tubes of 20 ml. each. 

Descriptive literature is available upon request. 

Difco Laboratories 

DETROIT 1, MICHIGAN 
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for easier and more accurate reading 

Test Tube Agglutination Viewer 


The Adams Test Tube Agglutination Viewer* is designed for 
viewing test tubes in blood tj’^ping and cross-matching operations? 
for viewing Kahn tubes and for other sero-diagnostic, agglutina- 
tion and flocculation test-tube procedures. 

Test tubes and their contents are illuminated from above by a 25- 
watt shielded bulb and are viewed in an adjustable, magnifying 
mirror below. The mirror magnifies from to 2 times, depending 
on the distance of the test tube from the mirror. 

The under surfaces of the test-tube contents are shown 
clearly in magnified form, permitting easier and more 
accurate reading than by use of a magnifying lens. 

A-2330 Adams Test Tube Agglutination Viewer, with 25 watt bulb 
and magnifying mirror; finished in attractive gray hammertone 

each $16.50 

*As suggested by Dr. Louis K. Diamond, Children’s Hospital, 

Boston, for use in blood-typing tests. 



Clay- Adams Company, inc, 

141 EAST 25th STREET • NEW YORK 10 

istowroemi olio g, 30» w«»« Waiklaglsn S<r«l, CHICAGO 8 , III. 
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Medical Microscopes 




BINOCULAR MICROSCOPE 
BST 25/92 

(Inlerchangeable monocular 
tube^vith draw tubeavailable) 

The ideal instrument for the 
medical profession offering: 

Ball-bearing fine adjustment 
Built-on, ungraduated mechan- 
ical stage 

Quadruple nosepiece 
3 Achromatic Objectives: 

16 mm., 4 mm., l/12th oil 
2 pairs of eyepieces 
Magnifications 60-1000X 

$476 




MONOCULAR MICROSCOPE 
CT 25/92 

The preferred student and lab- 
oratory microscope featuring: 

Sturdy construction 
Unsurpassed optical perform- 
ance 

Smooth-operating fine adjust- 
ment without gears 
Built-on, ungraduated mechan- 
ical stage 

Magnifications 60-1000X 

$298 


Write today for Catalog Micro — 100 B 

E. LEITZ, Inc • / 304 Hudson St., New York 13, N. Y. 

LEITZ MICROSCOPES • BINOCULARS • SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 
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a complete new line of Spencer Labora- 
tory Microscopes with all the time-tested 
Spencer features plus these new ones . . . 
attached illuminator, lower positioned 
micrometer-screw fine adjustment with 
ball-bearing ways, patented inclination 
joint, adjustable tension of adjustment 
controls, "pinch grip" mechanical stage, 
new nosepiece with sturdy ball-and- 
groove spring stop, locking and keying 
device on substage for improved, ac- 
curate optical alignment, dual subsiage 
controls, reduced weight and increased 
rigidity, and many other developments. 

Set them at your AO Distributors 
and ask for literature. 

American Optical Company 

ScicnTific Instrument Division 
DufTalo X5> New York 
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we say they’re better 
and so will you when you've 


proved it in your own 
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HYLAND BLOOD GROUPING SERUM 

Anti- A (iiiil Anti-B 

Prepared from carefully selected donors to 
assure a highly potent, rapid acting, and 
specific product. Accurate results with maxi- 
mum speed. 

Available in 2 cc. and 5 cc. sets. 



HYLAND ANTI-Rh SERUMS 

Anti-Rh^ (Anti-D) Typing Serum 
Anii-Rli^i rli' rh" (Anti-CDE) Typing Serum 

Outstanding serum for slide method— rigidly 
tested for titer, avidity, specificity and sterility. 
Prepared from selected, immunized donors. 

Both types available in 2 cc. and 5 cc. sizes. 



make this test 
at our 


Hyland Laboratories 

4534 Sunset Boulevard, Los Angeles 27, California 


expense! 

Clip the coupon for your 
free samples today! 
You'll receive generous 
samples of Rhy Typing 
Serum and Blood Group- 
ing Serum. Enough to 
convince you that their 
speed, accuracy and titer 
are unsurpassed. 


I 

1 Please send me generous samples of 
' Rhy and Blood Grouping Serums. 

1 Your Name 

I Hospital or Lab. Name 

I Address 

I City and State 

I From what dealer do you regularly buy your typing 
I serums? 

I 
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The Cargille 

TISSUE FILE 


For filing and storing Histology Tissues Embedded in Paraffin or 

Celloidin Blocks. 

Will also prove indispensable in anatomy and other biological laboratories where tissues 

are studied by histological methods. 


■-',t /t / V 

- V/t'-V-w/pWWi 

‘ /W'W.Wi '' 


/ w. 

/w. 




® Conveniently stores one lumclrcd groups 
of blocks in one case. Each compartment 
will accomodate 10 to 15 blocks of tkc 
u.sual size. 

® Removable partitions make it possible to 
double or quadruple the size of compart- 
ments. 

© Indc.xing data (date, number, etc.) can 
be recorded on card in front of case. 


O Inside of hinged cover is ruled into spaces 
corresponding to compartments. Data 
for inde.ving each lot of specimens can 
be recorded in proper space for instant 
reference. 

® Sturdily constructed, specially rein- 
forced. Designed so that each case can be 
conveniently numbered and stacked on 
shelves. 


G Case measures loj" X lOi" X 2Y and is divided into 100 
compartments, each measuring IV' X 1" X 2\" deep. Shipping 
weight for each case .31 lbs. PRICE, 1 to 11 . .$2.75 ea; 1 doz. $27.50 


CARGILLE SCIENTIFIC INC. 

118 LIBBRTY STREET NW YORK; 6, N. Y. 
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operation 

4 P. 


yesterday 

pathologic 

diagnosis 

this 

morning! 



Yesterday's tissues completely processed, stained 
. . . ready for pathologic diagnosis fhis morning 
. . . within short hours, not days, of surgery. 
Normal, day-in, day-out schedule, which Auto- 
technicon maintains consistently, for it knows 
no human fallibility, no human fatigue. Dis- 
penses with tedious hand methods, with an over- 
all gain in quality. The surgeon, as well as the 
pathologist, will find our brochure describing 
Autotechnicon of great interest. It is available 
on request. 


■*4., Trcile Hark Reaisl 



ICO 


Trode Mark Rcgisfered tl. S. Potent Otfj 

automatic fixation, dehyclr|ition 
washing, infiltration, starning 

THE TECHNICON COMPAN 
215 East 149th Street • New York 51, N. 
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Centrifuges of 
Proven Performance 


JFhen selecting your new Centrifuge— consider: 




1 Tlie rcliabilily of the electric motor that drives it. 
Tlic motors of International Size 1 and Size 2 Centrifuges 
arc specially designed to provide the best possible drive for 
a Laboratory Centrifuge. They are manufactured entirely 
in our own shops, thus eliminating the possibility of obso- 
lescence through discontinuance by an "outside” manu- 
facturer. 

2 The range of its application. 

Interchangeable accessories designed specifically for Inter- 
national Centrifuges are available in wide variety, making 
the machines adaptable to practically every laboratory appli- 
cation. Your future requirements as well as your present 
needs should be considered. 

3 The relation of first cost to total cost. 

Expensive repairs can make a low first cost a high cost in 
the long run. International Centrifuges are famous for their 
ability to give years of trouble-free service. 

4 The reputation of the manufacturer. 

Inlernationars fifty years of specialization in the manufac- 
ture of Laboratory Centrifuges is your guarantee of 
unequalled performance. 


I N T E R N At 1 6 N A L "E QU I PM ENT C O M P A N Y 


1284 SOLDIERS FIELD ROAD, BOSTON 85, MASS. 
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A good microscope requires a light source of equivalent quality if best possible re- 
sults are to be obtained. 

The new Illuminator is a specialized accessory for microscope use particularly val- 
uable for binocular microscopes, both bright field and phase. 

The Illuminator is also recommended for photomicrography, microprojection, 
dark field illumination, and work with both Kohler and parallel illumination. Some 
of its features are: 

COOLER OPERATION • NO TRANSFORMER • PRECISE TILTING 
PRECISION REFLECTOR ADJUSTMENT • RAPID BULB CHANGE 
CRITICAL FOCUSING FROM EITHER SIDE o QUALITY OPTICS 
SIMPLE FILTER HOLDER*IRIS DIAPHRAGM-KNURLED RING CONTROL 

All adjustments are external and located for convenience. The ventilating fins on 
the aluminum body, coupled with the natural draft ventilation of the lamp chimney, 
assure cool operation. 

11 660- MICROSCOPE ILLUMINATOR, SPENCER No. 735B. With simple filter holder, 
iris diaphragm, Corning daylight glass, one 100 watt bulb, and 8 foot cord with switch 

$63.00 

Write, Teletypeivrite, Wire or Phone Dept. JCP-8 our Nearest Ojfice-Warehouse 


WILL CORPORATIO 

■■ ■ » " LABORATORY APPARATUS AND CHEMICALS 
ROCHESTER 3, N. Y. • NEW YORK 12, N.Y. 

SOUTHERN SCIENTIFIC CO., INC., ATLANTA 3, GA. 
BUFFALO APPARATUS CORP., BUFFALO 5, N. Y. 


SERVING-SCIENCE 

THROUGHr SUPPLY 


(In writing to advertisers, please mention the Journal — it helps.) 




12 


AMERICAN' JOURNAL OF CLINICAL PATHOLOGl' 


THE PANRAY CORP. 

pioneer manuf aclurer of DOPA 
and other spe cialised chemicals 
for investifygtion and research . . . 


announces the availability of 

lodoacetic Acid ‘‘Panray” 

(i-vvice rccrystallizcd, special reagent grade) 
for the lodoacetate Index Determination of Serum Proteins 

lodoacetic acid is a recently reported reagent for 
the determination of deficient thermal coagulation 
of serum proteins in cancer and other pathological 
conditions. 

Originally reported hy C. Huggins, M.D., G. M. 

IMiller, M.D., and E. V. Jensen, Ph.D.: Thermal 
Coagulation of Serum Proteins — II. Deficient 
Coagulation in Cancer and the lodoacetate Inde.x 
— Cancer Research, VoL 9, No. S, March 1949. 


DOPA “PANRAY” 

(3.4-dihydroxyphenj'lalanine, C. P.) 

available in I and dl forms 

Synthetic chemical reagents.. . capable of reveal- 
ing the presence of an oxidase in cells elaborating 
melanin. Valuable indicators of active jmelano- 
genesis. 


W'ritefor prices and other data 

THE PANRAY CORP. 

Custom Manufacturers of Fine Organic Chemicals 

398 Broadxvay York 13, N. Y. 
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This Slide MetMpd ^ 
gives(^test ifWeeomksM^^^ 



1 • P/ace two drops 
of blood on slide. 

Fresh, dotted, oxa- 
iated, heparinized or 
citrated blood may 
be used. 

middLl.. 





2 • Add one drop of Anti-Rh serum 


/ • Place slide on view f 
~ box. Tilt view box 1 
back and forth and 
watch for dumping. No ! 
microscope is needed. j 


O > Mix Anti-Rh serum with blood 
and spread over slide. 





The Slide Method, using the view box, accounts in part for 
the rapidity and accuracy of Rh Tests. But even more im- 
portant is the potency of the serums themselves. 

Prepared under the strictest controls, and according to 
N. I. H. specifications, American serums retain their origi- 
nal potency over a long period even under adverse con- 
ditions. Six strategically located distributing centers assure 
you of prompt service. Write today for complete descrip- 
tive literature. 






K • Clumping starts in 45 seconds, 

^ is complete in I to 2 minutes. 
Clumping indicates Mood is Rh Positive! 
absence of dumping, Rh Negative. 


\hg,PLAN WITH American 

. . . the first nc.me in hospital supplies 

AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES • EVANSTON, ILLINOIS 
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WATER SOLUBLE INDICATORS FOR 
pH DETERMINATIONS 


The indicators listed below are now available as the sodium salts and are designated W.S. (water 
soluijle). The older technique of using these indicators involved the use of insoluble indicators (free acid 
compounds) and effecting solution by the addition of definite amounts of standard sodium hydroxide 
solution. The use of the water-soluble indicator eliminates the difficulties encountered in the older proced- 
ure. The label upon tlie package carries information regarding the amount of the indicator to be used to 
prepare a soIuU'on corresponding to a 0.04% or 0.02% solution of the respective acid indicator. 

NEW LOW PRICES 


NAME pH Range. 

1 gm. 

10 gm. 

25 gm. 

Thymol Blue, W.S f 1.2-2. 8 

(Thymol sulfon phthalein, sodium salt) \8.0-9.6 

$1.20 

$10.00 

$22.50 

Brom Phenol Blue, W.S 

(Tctra bromo phenol sulfon phthalein, sodium salt) 

3. 0-4. 6 

1.20 

10.00 

22.50 

Brom Cresol Green, W.S 

(Tctra bromo-m-cresol sulfon phthalein, sodium salt) 

4.0-5. 6 

2.40 

20.00 

45.00 

Mcthvl Red, W.S 

(Di methyl amino azo benzene-o-carbo.xylic acid, sodium salt) 

4. 4-6.0 


.61 

1.03 

Brom Cresol Purple, W.S 

(Di bromo ortho cresol sulfon phthalein, sodium salt) 

5. 2-6. 8 

1.20 

10.00 

22.50 

Chlor Phenol Red, W.S 

(Di chloro phenol sulfon phthalein, sodium salt) 

,5. 0-6.0 

2.40 

20.00 

45.00 

Brom Thymol Blue, W.S 

(Di bromo thj’mol sulfon phthalein, sodium salt) 

6. 0-7. 6 

1.20 

10.00 

22.50 

Phenol Red, W.S 

(Phenol sulfon phthalein, sodium salt) 

,6. 8-8. 4 

1.20 

10.00 

22.50 

Cresol Red, W.S , 

(Ortho cresol sulfon phthalein, sodium salt) 

(0.2-1. 8 
(7. 2-8. 8 

1.20 

10.00 

22.50 

I^Ieta Cresol Purple, W.S J 

(Meta cresol sulfon phthalein, sodium salt) ' 

T.2-2.8 
[7. 6-9. 2 

2.40 

20.00 

45.00 
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either — the warm air is well below the par- 
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THE ADHESIVENESS OF BLOOD PLATELETS IN THRO^IBO- 
EMBOLISAI AND HEMORRHAGIC DISORDERS 

I. Measurement of Platelet Adhesiveness by the Glass-Wool Filter* 

SYLVAN E. MOOLTEN, iM.D., and LEO VROiMAN 

From the Research Division, Laboratory Service, St. Peter’s General Hospital, 

New Brunswick, N. J. 

One of the most pressing needs in the present broad offensive against thrombo- 
embolism is for a simple test by means of which the prethrombotic and earl}" 
thrombotic state may be recognized in time for adequate prophylactic treat- 
ment. The number and varietj" of tests which have been proposed for this pur- 
pose reflect wide divergence of opinion on the underljdng cause of thrombi and 
on the manner in which they foim. The majority of these tests can be grouped 
in one of 2 categories, (1) tests of Mood coagidability and (2) tests of blood plafclei 
form andhehavior. Although pathologic studies^' extending back fora cen- 
tury indicate that thrombosis begins as an occluding mass of sticky platelets 
(white thrombus) at a favored site and that coagulation occurs only secondarily 
in the trapped column of stagnant blood (red thrombus), the impression still pre- 
vails among a number of clinical obsen^ers that thrombosis is caused by increase 
in circulating thromboplastin and other elements concerned primarily in the 
coagulation mechanism. Coagulation time, as measured in whole blood^-^'* or 
plasma^' or in diluted plasma with added thromboplastin®- (“prothrombin 
time”)? has been reported variousl}" as either accelerated® or un- 
changed'® . 24 , 29 , 32 during active formation of a thrombus. Theoretically, increase 
in coagulability may be accounted for by rapid lysis of enoimous numbers 
of platelets®® which have agglutinated to forni the white thrombus. On the other 
hand measurable depletion of prothrombin activity in the circulating blood may 
follow this phase of thrombosis, probabl}" as the secondaiy clot (red thrombus) 
reaches massive proportions.®® Reported discrepancies in results of the same tests 
in the hands of different observers are perhaps not necessaril}- attributable to 
faults in the methods themselves but to the fact that comparisons are made 
of individual readings instead of serial curves. In our own experience, the results 
of certain tests in the same patient may vaiy sharpl}" with the stage of evolu- 
tion of the thrombus. 

RELATION OF PL.ATELETS TO THROMBUS FORMATION 

The superiority of serial tests as a method of detection of thrombosis is well 
illustrated by the results of blood platelet studies. Our own data, for e.xample, 
in confirmation of earlier obseiwations of Kristenson,'® Normann,®® and Kojima,’^ 
indicate that formation of white thrombus can be suspected when the platelet 

* Aided by grants from the Dazian Foundation, Dr. F. M. Clarke, and Mr. Harry R. 
Hillman. 

Received for publication, May 5, 1949. 
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count drops sharply from previous noiTnal or high levels, reflecting withdrawal 
from circulation of large numbers of platelets. Transient moderate drop in plate- 
let count was noted quite regularlj^ immediately after major surgical procedures, 
probably in measure with utilization of platelets in formation of multiple small 
wound thrombi as part of normal hemostasis. 

Attempts to correlate increased platelet numbers with predisposition to 
thrombosis have fallen short of expectation-^ - despite the frequent association 
of the two in surgical convalescence and in the puerperium.^ ■ Closer corre- 
lation has been reported to exist between alterations in blood platelet behavior 
and the tendenc}’’ to thrombosis. Von Seemen and Binswangei’^^ observed marked 
increase in platelet agglutin ability three to six days after operation. To test this 
the 3 ' emplo 3 ’’ed the simple method described by Burker" in 1903 in which a large 
drop of blood from the fingertip is allowed to stand in a concave depression on a 
small block of paraffin until a la 3 '^er of plasma has separated at the summit of 
the drop, whereupon a coverslip is lightly applied to the latter, bringing away a 
droplet of plasma with its suspended platelets. The latter preparation, while 
be ng kept moist, is examined for the speed of platelet clumping and the size 
of clumps. Jurgens and Naumann'^ applied the identical principle to venous 
blood collected without anticoagulant in a paraffin-lined tube kept at refrigerator 
temperature during separation of the plasma. 011gaard-^ devised a macroscopic 
method for measuring platelet agglutinabilit 3 ’’ in terms of the minimal amount 
of mercuric chloride solution required to produce visible flocculation in citrated 
plasma previously exposed to a temperature of 42 C. for three hours to stabilize 
the platelet suspension. Cople 3 ’’® obtained stable platelet suspensions merety by 
thoroughl 3 ’- washing and resuspending platelets in pltysiologic saline, and tested 
their agglutination upon addition of various samples of plasma or seram or frac- 
tions of the latter; results of clinical application of his method in detection of 
thromboembolic tendencies have not 3 ’^et been published. 

Platelet adhesiveness to a glass surface Avas measured b3’' MoraAvitz and Jiir- 
gens-^ in tei-ms of minimal plugging time of a glass capillaiy tube in AA'hich a 
sample of blood is forced back and forth b3'' means of a mechanical pump, the 
“capillaiy thrombometer.” A simpler and more reliable method Avas later de- 
Aused b 3 ’’ Wright,” in Avhich heparinized blood is placed in a specially constructed 
paraffin-lined glass tube AA'ith central bulb AA'hose sides haA^e been carefulty ground 
aAA-a3" in 2 places to foim open AvindoAvs about 1.5 cm. in diameter. These AA-indoAvs 
are then closed b3’’C0A’'er glasses kept in place b3'^ Vaseline but othenvise uncoated. 
The tube is rotated at three and one-half r.p.m. on a motor-driA^en AA'heel so that 
blood passes constant^’- over a knoAATi area of uncoated glass (about 33 sq. mm.) 
at a stead 3 ’’ rate. Platelet counts are made on samples AvithdraAATi eA’-er3^ 20 minutes 
for a period of 80 minutes, and expressed as percentages of the initial count. 
The long test period of Wright’s method makes it theoretical^^ like^'' that some 
of the platelet loss results from l3'-sis as aa-oU as adhesion to the glass (Baar-). In- 
asmuch as l3^sis of platelets is probabl3'’ initiated b3'’ thrombin,^® the results of 
the test in hemophilia, h 5 ’-poprothrombinemia, and other conditions in AA’hich 
thrombin production is much retarded, may reflect diminished rates of platelet 
h’^sis and not necessarity diminished platelet adhesiA’'eness. 
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PLATELET ADHESIVENESS TO “'WETTABLE” AND “NONVETTABLE” SURFACES 

The lack of correlation between platelet l 3 ’'sis and platelet adhesiveness in vitro 
finds its parallel in the lack of correlation between blood clotting and platelets 
in respect to foreign surfaces. Although clotting of whole blood or plasma can 
be greatly retarded if the specimens are collected in receptacles coated with par- 
affin, collodion, plastic materials (e.g., lusteroid), and silicone rather than in un- 
coated glass or other “wettable” surface, platelets can be readilj’’ shovm to 
adhere indiscriminate!}'’ to both ivettable and nonwettable surfaces in more or 
less equal degree. Thus in one experiment an ordinary glass slide was marked 
off into equal segments, one of which was left unchanged, and the others coated 


TABLE 1 

CoMPAHATivE Adhesiveness of Blood Platelets to Wettable and 
Nonwettable Surfaces 


TYPE OF BLOOD SAMPLE 

1 

NUMBER OF ADHERENT PLATELETS IN EQUAL UNIT AREAS OF SLIDE 

Wettable 
Surface 1 

Nonwettable Surfaces 

Uncoated 

Glass 

1 

a) Paraffin 
Coaling 

j 

b) Collodion 
Coating 

1 

c) Silicone 
Coating 

d) Silicone 
Coating 
Treated with 
Alkali, then 
“Cleaning 
Solution’' 

1 

Direct from vein of normal 
subject (L.V.) 

S6 

— 

lOS 

119 

109 

103 

— 

127 

165 

192 

Citrated, from normal sub- 
ject (G.M.V.) 

1 

124 

120 i 

i 

120 

123 

i 

147 

Direct from vein of patient 
with polyc 3 'themia vera 
(W.R.) 

673 

442 

500 

5S4 

1 

4SS 

NUMBER OF MACROSCOPICALLY VISIBLE PLATELET THROMBI 

i 15 

! 

11 

1 1 

2 

8 


respectively with (a) paraffin, (b) collodion, (c) silicone and (d) silicone followed 
b}'’ alkali, “cleaning solution” (potassium bichromate-sulfuric acid solution) 
and water. Blood was flooded over the surface of a few such slides directly from 
a ^22-gauge needle inserted into a subject’s vein or from a silicone-coated 
s}H’inge in which the blood had been mi.xed with sodium citrate. After 30 seconds 
or longer the blood was rinsed off gently in saline until all red color was gone, 
the slides were fixed and stained, and the platelets were counted in equal areas 
of each segment. As seen in Table 1, the differences were not at all striking and 
probably lay within the range of e.xperimental error. 

In another e.xperiment, citrated blood taken from a patient (Table 1) with 
polycythemia vera was passed repeatedly through a glass tube coated with 
silicone except over one small bare area. Many small platelet thrombi with 
minute tags of fibrin were deposited throughout the tube except upon the bare 
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area of glass. Apparently the adhesion of platelets to nonvital surfaces is gov- 
erned bj' dilTerent principles from those concerned in the case of living blood 
vessels. A possible clue to the difference lies in the fact that silicone, paraffin, 
and similar materials form coatings nonwettable to blood or -water 3’^et -wettable 
to oih' substances. According to the conception put forward bj" Clowes^ (1916) 
the surface of living cells represents a boundary between oil-in-water and water- 
in-oil emulsions in an equilibrium with each other determined bj" a critical ratio 
of sodium and calcium ions. Theoreticallj'-, therefoi'e, the behavior of blood 
platelets in contact with foreign surfaces maj”^ resemble that of either water or 
oil droplets dependirrg uporr the circumstances. In this respect it is noteworthj'- 
that human platelets have been shown to possess a total lipid corrtent of 16 per 
cent (Ei’ickson el 

For practical purposes, therefore, the nature of the foreign test surface used 
to measure platelet adhesiveness can be regarded as much less important than 
the qualitj’- of the protoplasmic surface of the platelets themselves. Their extreme 
labilitj’-, particularlj’- in the presence of even minimal amounts of thrombin, '- 
emphasizes the importance of careful control of m vitro conditions and, wherever 
possible, the use of short test periods. 

Bj’- the use of a wick of braided glass-wool instead of a smooth glass surface, 
the authors have devised a method in which a relativelj’’ small quantity of 
citrated blood is exposed to a maximal surface of glass for a veiy short time so 
that the factor of platelet lysis is probablj'- obviated to a large extent. Although 
intended originally as a means of assaying the activity of certain biologic agents 
(thrombocytopen, thrombocytosin-') through their effect on platelets in vitro, 
the method soon proved a useful supplement of the platelet count in studies of a 
variet}’- of clinical conditions affecting the continuity of blood flow. 

METHOD 

1. Preparation of glass-ivool filter. Commercial glass-Avool of good grade* 
is drawn into 3 strands of equal size and Avorked into a loose braid 0.5-1.0 cm. 
in thicloiess of convenient length. Several such braids are prepared at one time, 
washed thoroughlj’- in acetone, and kept in a covered jar. In preparation of a 
filter a segment of braid is cut 6.0-7 .0 cm. in length and split a short distance at 
one end to provide 3 supporting aims by Avhich it is suspended vertically within 
a silicone-coated (or paraffin-coated) test-tube of 2.0 cm. internal diameter. 
The anns of the braid are secured over the rim of the tube bj’^ an elastic band 
(Fig. 1). Loss of blood into the supporting aims through Avick action is preA’-ented 
bj'- saturating them AAuth melted paraffin, care being taken to keep the braid 
itself free. The filter is readied for use by moistening it AA'ith 1.5 ml. of phj’-sio- 

* Fibergtas, Catalogue No. 800, PjTex Brand Wool Filtering Fibre, distributed by Corn- 
ing Glass Works, Corning, N. Y. A strand of standard thickness may be prepared, if de- 
sired, from ESE 6.2 sliver, procurable from the same firm. The sliver is washed in five 
changes of hot acetone to remove lubricant, and dried. Four such slivers together form a 
strand of suitable thickness for braiding. 

A prepared filter has been devised recently, consisting of a small plastic funnel into 
the lower part of which the appropriate length of glass-wool braid is secured. Additional 
details may be secured from the authors. 
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logic saline, covering the upper end with a loose-fitting bakelite cap to prevent 
evaporation, and warming it in an incubator to 37 C. 

2. Collection of blood sam-ple. Through a ^20-^23 gauge needle 1.8 ml. of 
blood is draivn quickly from the subject’s vein into a 3 ml. (or 5 ml.) syringe 
(preferabl}’’ coated with silicone*) containing 0.2 ml. of 
3.8 per cent sodium citrate solution. The sjwinge is in- 
verted 3 or 4 times and the blood it transferred to a paraf- 
fin-coated (or silicone-coated) collecting tube of about 1.5 
cm. internal diameter. 

3. P re- filtration platelet count. Blood is drawn immedi- 
ately from the collecting tube into a red cell counting pipet 
to the 0.5 mark and diluted to the 101 mark with 3.8 per 
cent sodium citrate solution containing 0.2 per cent for- 
malin and shaken in a pipet-shaker at about 200 times a 
minute for 10 minutes. 

4. Filtration. Exactly 10 minutes after the moment of 
drawing of the blood sample from the subject’s vein the 
collecting tube is gently agitated and 1.0 ml. of blood is 
taken from it into a volumetric pipet. The prepared filter, 
withdrawn from the incubator immediately before this, 
is uncapped, and the blood in the pipet is peimitted to 
drip into the glass-wool as quicklj'’ as can be accomplished 
without overflow or leakage outside the confines of the 
braid. The latter should now appear distended with blood 
but only a drop or two of clear saline should escape from 
its lower end. Exact!}'’ 30 seconds later the blood in the 
braid is washed through with 8 ml. of chilled eluting fluid, 
consisting of 1 part of 3.8 per cent sodium citrate solution 
added to 9 parts otpltysiologic saline and cooled before use 
to about 5 C. To avoid overflow or leakage it is added to 
the filter drop by drop during a period of one and one-half 
to two minutes. The washed braid is then i-emoi^ed (with- 
out squeezing) and discarded. 

5. Post-filtration platelet count. The filtrate is mixed well 
by inverting the test tube 5 times. A sample is then dravTi 
into a luhifc cell counting pipet to the 0.5 mark and diluted 
to the 11 mark with the foimalinized citrate solution used 
in (3) and placed in the pipet-shaker for 10 minutes. 

6. Computations. Upon completion of the required 
period of pipet-shaking, standard hemocytometer cham- 
bers are filled with the respective cell suspensions (3, 5) and peimitted to 
stand 10 minutes on a level surface for settling. EAmporation is prevented 
by covering the chambers with a petri dish lined on its flat inner surface with 
moist filter paper. Counts are made of the red blood cells of 5 small squares 

* According to directions accompanying m.aterial (G. E. Dn'fthn 99S7) 


Fig. 1. Diagram 
of prepared filter; 
G, glass-wool braid 
suspended in test 
tube by support- 
ing arms G' (single 
strand on left, 
double strand on 
right); P, paraffin 
coating to prevent 
loss of blood into 
supporting arms; 
R, elastic band se- 
curing latter over 
rim of test tube. 
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and of the platelets of 25 small squares (1 large square). When their number 
appears significantl}' less than normal the platelets are enumerated in 5 large 
squares and the total is divided bj'' 5. The data are charted as follows: 


1. RBC/5 small squares 

2. PlatcIcts/25 small squares X 2 

3. Total RBC (corrected for added citrate) 

4. Total platelets (corrected for added citrate) 

0 . RBC: platelet ratio (computed from and i?2) 
G. Adhcsii'c index (5B/5A) 


A. UKFILTERED B. FILTERED 
440=^ 466 

ISS 1S4 

440 X 10/9 X 10,000 
= 4,890,000 
ISS X 10/9 X 1000 
= 209,000 

23.4 25.3 

1.08 


Empiricall)'- we have found that in subjects with presumablj’' “zero” platelet 
adhesiveness {fi.g., thrombocjTopenic purpura secondary to hypersplenism) the 
adhesive index approaches or reaches 0.7 as its base-line rather than the theore- 
tical value of 1.0, indicating that the filter is more permeable for platelets than 
for en’’throc 3 ’’tes under such circumstances. The adhesiveness of erythroc 3 '’tes, 
measured bj’" computation from pre- and post-filtration counts, fluctuated within 
a narrow range numericall)^ which was too small in general to be of practical 
significance. The sole exception was polycythemia vera in which a significant 
loss of eiythrocytes occurred in the filter, correlated with greatlj’’ increased 
viscosity of the whole blood. 

If the adhesive index 0.7 is taken as representing “zero” adhesiveness, a 
numei’ical approximation of the number of adhesive platelets maj’’ be made by the 
following calculations: 


Nonadhesive platelets = 


total platelets 
adhesive index -f- 0.3 


Adhesive platelets = Total platelets — nonadhesive platelets 

1 


= Total platelets x I 1 — 


0.3) 


adhesive index 

In the example given above, the total platelet count is 209,000, adhesive index 
1.08. The adhesive platelet count = 209,000 x ^1 — = 58,000t 


DISCUSSION 

Although simple in principle, the filter test gave consistent results only Avhen 
perfoimed in strict confoiraity with the steps outlined. For example, the inter\ml 
between withdrawal and filtration of the blood sample was standardized at 10 
minutes to allow for collection of specimens in various parts of the hospital 
or nearb)’’ locations. Deviations led to considerable discrepanc}’’ in results, as 

* Dat.i from a repre.sentalive subject. 

t Actually such a figure probably represents an approximation of the stickier platelets 
inasmuch as all platelets theoretically possess a certain amount of stickiness, which varies 
in accordance with test conditions and other extrinsic factors. 
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demonsti’ated in 3 experiments in viiich the inten^al was deliberate] 3 '' length- 
ened. In one experiment the adhesive index rose from 0.7G to 2.21 in blood 
peiTnitted to stand 6/ minutes longer at room temperature, in another e.xperi- 
ment from 1.33 to 2.93 after 63 minutes, rvhereas in a third e.xperiment the index 
which was 1.34 at 10 minutes was found to be 1.25 after 48 minutes. Such changes 
in adhesiveness were retarded in var 3 dng degree bj" refrigeration of the sample 
at 4 C. and in some instances the index dropped even below the control level. 
These results are of more than incidental interest for the light they shed on 
individual differences, also on the desirability of short rather than long in vitro 
tests of platelets. 

The special nature of platelet adhesiveness, including its independence of 
the plasmatic factors which affect the sedimentation rate of eiythroc 3 des, was 
suggested by Wright.®® Comparative tests of eiythroc 3 de sedimentation rate 
and platelet adhesiveness in our hands led us to similar conclusions. In addition 
no correlation was obseiwed between platelet adhesiveness and eiythroc 3 '’te 
adhesiveness when, as indicated above, both were deteimined together from 
the same filter adsorption figures. Except in the case of pol 3 '-C 3 ’'themia vera, in 
which blood viscosit 3 ^ also proved much higher than noimal, erythroc 3 Te ad- 
hesiveness b 3 '’ this method was found to be more or less constant regardless of 
the underl 3 dng clinical condition. 

The results of several hundred experiences with the filter test have demon- 
strated its possibilities as a useful supplement to the platelet count in evaluat- 
ing the nature and progress of the thrombotic state and of various hemorrhagic 
disorders.®® Normal platelet adhesiveness was found to lie within fairl 3 " narrow 
limits. The noimal adhesive index, for example, ranged between 1.0 and 1.4. 
The adhesive platelet count, computed from the adhesive index and total count 
by the formula given above, ranged noimalty between 60,000 and 110,000. In 
individual cases examined repeatedl 3 '- less fluctuation was found in the latter 
than in the adhesive index itself or in the total count which normally lay between 
200,000 and 350,000. 

summary 

A method is described in which a wick of braided glass-wool is emplo 3 'ed as 
an adsorbing filter for separation of adhesive platelets from nonadhesive plate- 
lets in citrated blood, making possible an enumeration of their relative propor- 
tions in the total platelet count. The relativeb’’ large surface area and short 
period of contact between the blood sample and the glass-wool fibers are be- 
lieved to obviate to a large extent the possible error which may arise from \ys\s 
of platelets in methods involving prolonged test periods m vitro. The suggestion 
is made that the time factor in the latter t 3 ^pe of test is likely to result in er- 
roneously low findings of platelet adhesiveness in such conditions as hemophilia 
and h 3 ’-poprothrombinemia in which platelet b-^sis is ordinarily retarded in vitro 
because of delayed or reduced thrombin foimation. The normal range of ad- 
hesive platelet count has been found to lie between 60,000 and 110,000 platelets 
per cu. mm. and the adhesive platelet count in particular noimal individuals 
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lias liecn seen to vaiy less from time to time than the total platelet count. Plate- 
let adhesiveness appears to be independent of the adhesiveness or sedimentation 
rate of eiythroc 3 ’'tes. It is manifested impartially in vitro on wettable and non- 
ivettable surfaces alike. The glass-wool filter method of measuring platelet 
adhesivene.ss is relativelj’’ simple and can be readilj’’ applied clinicallj’’ as an aid 
to detection of predisposition to thi'ombosis and related conditions. 
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1 

The correlation l^otween structural changes of the liver and clinical and labo- 
ratory findings is still undetcmiined. This is evident from a comparison of the 
results of the hepatic tests vith the histologic picture of the liver as seen in 
biopsiesd- ” Even if there should be no correlation, in individual 
cases, between the results of the hepatic tests and the morphologic picture, it 
appeared -worthwhile to subject a large material to statistical analysis. In a 
pre\'ious study," statistical!}^ significant correlations were found between the 
presence of some morphologic changes and abnormal results of some of the hepatic 
tests, without reference to the degree of the abnormality of either the morphologic 
or the functional findings. The present study deals with an attempt to correlate 
statistically, on a larger sample than was previously done, the degree of aberra- 
tion in the results of the hepatic tests with the severity of the liver cellular 
changes. The study was undertaken, (1) to determine whether a statistical re- 
lationship can be demonstrated between abnormalities in the results of the 
hejjatic tests and the degree of liver cellular changes; (2) to determine which 
heiJatic tests (if any) show the best correlation and, therefore, best reflect changes 
in the liver cells; (3) to establish if the number of tests with abnormal results 
is related to the degree of liver cell damage; (4) to find out if correlation between 
the severity of liver cell change and the degree of functional impairment is re- 
lated to the specific liver disease present; and finally (5) to select the most prom- 
ising tests that may be used as screening tests for the presence of liver cell damage. 

jMATERIAL AND METHODS 

From a total of 198 patients, 257 specimens of tissue from the liver were 
available for biopsy; 19G specimens were obtained by aspiration (with the Turkel 
needle'^®), and 61 by surgical excision during a laparotomy perfoiTned for a 
variety of upper abdominal conditions. At the time of, or at most within two 
days before or after obtaining the specimen, a series of hepatic tests was per- 
formed which are listed in Table 1. The range of abnormality was arbitrarily 
graded from 0 to 3-f . In the grading, abnoimal elevation of total serum protein 
or abnormal reduction of the serum cholesterol (as might occur in severe liver 

* Supported by grants from the Jerome D. Solomon Memorial Research Foundation and 
the Committee on Scientific Research of the American Medical Association. 

Read by title at the Twenty-Seventh Annual Aleetingof the American Society of Clinical 
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damage) were not considered since they did not occur in this series; neither were 
abnormal reduction or absence of urinarj'^ urobilinogen considered, since it 


TABLE 1 

Results op Hepatic Tests Peuformed Simultaneously with Removal of Tissue 

FROM Liver for Biopsy 


TEST 

METHOD USED 


DECREE or ABSOSMALITY 



0 

+ 


-t-+4- 

Cephalin cholesterol floc- 
culation 

Hanger'" 


++ 

++ + 

+ + + + 

Thymol turbidity, units. . , . 

Maclagan,'* 

below 4.0 

4.1-S.O 

S. 1-15.0 

above 15.0 

Total protein, Gm./lOO 
serum 

Calibration 
according to 
Shank and 
Hoagland"" 

Hoffman'" 

above 6.0 

6. 0-5. 5 

5. 4-4. 6 

below 4.5 

Albumin, Gm./lOO ml. 
serum 

Howe'" 

above 3.8 

3. 2-3. 8 

3. 1-2.8 

below 2.8 

Globulin, Gm./lOO ml. 
serum 

Howe'" 

below 2 

2. 0-2. 5 

2. 6-3.0 

above 3.0 
below 0.9 

Albumin/globulin ratio — 

Howe'" 

above 1“.^ 

1.25-1.1 

1.05-0.9 

Nonprotein nitrogen, mg./ 
100 ml. serum 

Hoffman'" j 

below 35 1 

35-50 

61-70 

above 70 

Total cholesterol, mg./ 
100 ml. serum 1 

Bloor' j 

below 200 1 

200-300 

301-400 

above 400 

Total serum bilirubin, mg./ 
100 ml. serum 

Watson and 

below 1.2 

I. 2 - 4 .O 1 

1 

4.M0.0 

above 10.0 

1 minute (direct) serum 
bilirubin, mg./lOO ml. 
serum 

Ducci"" 

Watson and 

! 

! below 0.4 

1 

1 0. 4-1.0 

1 . 1 - 5.0 

above 5.0 

Prothrombin time, per cent 

Ducci"" 

Quick"" 

above 86 

85-70 

69-60. 

below 60' 

Serum alkaline phospha- 
tase, Bodansky units 

Bodansky" 

below 4 

4.1-S.O 

8.1-15.0 

above 15 

Urinarj’’ urobilinogen, Ehr- 
lich units 

Watson e( al.'" 

below 3 

3-5 

6-10 

above 10 

Fecal urobilinogen, Ehrlich 
units 

Watson et a/." 

•above 30 

30-10 

9-5 

below 5 

Sedimentation rate, mm. 
in hour 

Wintrobe and 

below 10 

10-20 

21-30 

above 30 


Lands berg'" 

1 





usually is produced by deficient secretion of bile into the duodenum and does 
not depend upon liver cell damage. 

In the specimens submitted for biops}>', the degree of change in the liver cells 
was graded, without knowledge of the clinical diagnosis or the lalioratoiy 
findings, from 0 to 3+ using the following criteria: 
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Grade 0 (Fig. 1). Tlie appearance and staining of the liver cells was, in general, 
uniform. Small variations of the size of the nuclei are phj^siologic since usually the 
nuclei in the mid-zonal region are larger than in other parts of the lobule. How- 
ever, the size of the nuclei within the same zone was identical. 

Grade 1 (Fig. 2). Moderate variations in the size of the cells and the size of 
the nuclei even in the same zone were noted. The c 3 doplasm was rather uniform 
and did or did not show the fine regular vacuolization and granulation caused 
ijj’ the presence of gl.vcogen. 

Grade 2 (Fig. 3). In addition to moderate irregularity of the arrangement of 
the cells in the liver cell cords with variations in the size of the cells or the nuclei, 
at least one of the following two conditions was present: (a) nuclear alterations 
of moderate degree, such as pjdcnosis, kaiyol 3 ’’sis or ballooning, (b) cytoplas- 
matic changes of modej-ate degree, such as coarse meshes of the c 3 ’’toplasm with 
vacuolization (vacuolated or plant cells of Gillman and Gillman^) or strongly 
basophilic or, more significant, eosinophilic areas in the cytoplasm producing a 
smudg 3 ' appearance or clumping of the c 3 ’’toplasm due to coagulation necrosis 
(these clumps sometimes assume a branched character similar to the hyaline 
bodies described b 3 ’’ Malloiy-'). 

Grade 3 (Fig. 4). Marked degree of the changes listed under Grade 2, especially, 
(a) marked variations of the size of nuclei and cells, (b) high degree of the nuclear 
abnormalities described under grade 2, (c) marked acidophilic clumping with 
presence of many Mallor 3 ’' bodies or numerous liver cells revealing wide and 
empty meshes in the c 3 '’toplasm, and (d) anuclear cell fragments (ghost cells) or 
complete necrosis of cells. 

If the liver cell alterations were not uniform, especially as in cirrhosis, the 
attempt was made to take an average of the entire picture. Focal necroses were 
not taken into account. Although the grading of morphologic characteristics is 
subjective, rereading of the same slides without knowledge of the grades pre- 
vioush' given almost alwa 3 '’s showed identical results. In summary, in selecting 
grades 2 or 3, main emphasis was laid upon inequalit 3 " and irregularity of the 
nuclei and vacuolization, but most especiall 3 ’' upon acidophilia of the cytoplasm. 

For statistical evaluation, the t values® were calculated to test the significance 
of the difference between the mean values of the results of hepatic tests in groups 
of patients with a given degree of morphologic liver cell damage. The t value was 
determined according to the following formula: 

t = ~ 4 / (ni + l)(n2 -k 1) 

s y (ni -j- no 2) 

where x is the mean of determined values 

s is the standard deviation of determined value 
n is the number of cases examined 

Fig. 1 . Pliotomicrograph of liver showing grade 0 liver cell damage. The liver cells and 
their nuclei arc of about equal size. They are regularly arranged and their cj’toplasm is 
uniformly finely granulated and vacuolated due to the presence of glj'cogen. X 540. 

Fig. 2. Photomicrograph of liver showing grade -f liver cell damage. The liver cells and 
their nuclei vary in size and shape and their arrangement is less orderl.v than in Figure 1. 
The cytoplasm also apjiears less uniform. X 540. 
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A t value of over 2.0 indicates a level of 5 or more per cent of significance (1:20 
chance that the clifTerence is significant). A t value above 2.7 indicates a 1 per 
cent level of significance (1:100 chance). 

In addition, the chi'square^^ was used to measure the association between the 
changes in degree of morphologic liver cell damage with the changes in degree 
of abnonnality in the hepatic tests in the three groups with 1+, 2+ and 3+ 
liver cell damage. The group with no liver cell damage was not taken into con- 
sideration because of the relatively small number of cases available. The chi 
square was deteiTnined according to the following foiTnula: 

X- = 2 (X-m)Vm 


where 2 is summation, 

X is the number of frequencies in each class 
m is the expected number 

The expected frequencies were obtained by pooling the frequencies for the 3 
groups. Therefore, a high, value for chi square indicates a significant difference 
between the 3 groups of patients with different degrees of liver cell damage. 

The association of the changes in degree of liver cell damage with degree of 
abnoiTualit}’’ in the hepatic tests may be considered statistical!}’- significant with 
a chi square of 12.G or over (5 per cent level of significance or 1:20 chance of 
significance of association) and eA’en more significant with a chi square of 16.8 
or over (1 per cent level of significance- 1:100 chance of a significance of asso- 
ciation). The difference in the character of the 3 groups is supported by signifi- 
cant t values. 

The material was obtained from patients with (a) infectious and toxic he- 
patitis; (b) cirrhosis with and without jaundice (no attempt was made in the 
small biopsy specimens to distinguish the different anatomic types of cirrhosis); 
•(c) extrahepatic biliary obstinction Avithout infection (the liver, cell damage al- 
most invariably present Avas called biliary hepatitis) ; (d) extrahepatic biliary ob- 
stinction Avith secondary bacterial infection of the portal triads in, or more often 
around, the bile ducts (purulent hepatitis) ; and (e) A’arious types of gastro-in- 
testinal disorders in AA'hich a laparotomy Avas perfonned. The latter group 
proA’ided the only feAV examples of absence of liver cell damage. Occasionally, 
one, and in some cases up to 4, of the total number of tests Avere not performed. 
In the further percentage eA’aluation, this small number of missing tests is taken 
into account. 


Fig. 3. Photomicrograph of lii’er showing grade 4-+ liver cell damage. There is marked 
Amriation of the size and shape of the liver cells and their nuclei. The staining qualities 
of the nuclei A’^ar.A'. The cytoplasm of the liver cells appearsin circumscribed foci smudgy and 
dark. In others, it is markedly ballooned due to liA’dropic degeneration. X 540. 

Fig. 4. Photomicrograph of Ih’er shoiving grade 4 — I — 1- liA^er cell damage. The arrange- 
ment of the liA’er cells is disorderly. The variations in size, shape and straining qualities 
of the liA’cr cells and their nuclei are e.xtremely marked. There are many areas of smudgj' 
appearance of the cytoplasm caused b.A' marked eosinophilia. There are also others of hy- 
dropic swelling. The nuclear staining is missing from some of the cells indicating necrosis. 

X 540. 
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RESULTS 

Table 2 shows the mean of the results of the hepatic tests in each group of 
liver damage with statistical evaluation of their differences. In general, the more 
marked the degree of liver cell damage, the higher are the values of cephalin 
flocculation, thymol turbidity, serum globulin, alkaline phosphatase, urinary 
urobilinogen concentration, and total and one minute (direct) bilimbin. On the 


TABLE 2 

Degree of ^Iorpjiologic Liver Cell Damage and Average of Results of Hepatic 
Tests, with Statistical Analysis of Significance of Correlation 



MEAN OF RESULTS OF HEPATIC TESTS IN 
GROUPS WITH LIVER CELL DAMAGE 
GRADED AS 

t TEST FOR DIFFERENCE 
OF CROUPS WITH 

.. 

Chi 

Square 


0 

+ 

-1-+ 

-H-+ 

0 from -f 
or more 
Liver 
Cell 

Damage 

+ from 
+4- or 
more 

Liver Cell 
Damage 

Number of biopsy 
specimens studied 

7 

84 

112 

54 




Cephalin cholesterol floccluation 

0.3-t- 

0.6-1- 

1.7-b 

2.3-1- 

2.2 

5.3 

36.1 

Thj'mol turbidit}’’, units 

5.5 

5.4 

8.2 

10.8 

0.1 

4.1 

26.2 

Total protein, Gm./lOO ml. serum. 

7.0 

6.5 

6.5 

6.4 

2.0 


12.9 

Albumin, Gm./lOO ml. serum 

4.6 

3.7 

3.3 

3.0 

2.0 

3.6 

21.2 

Globulin, Gm./lOO ml. serum 

2.8 

2.8 

3.2 

3.4 

2.8 

2.5 


Albumin/globulin ratio 

Nonprotein nitrogen, mg./lOO ml. 

2.0 

1.5 

1.2 

1.0 

2.2 

3.7 

16.4 

serum 

Total cholesterol, mg./lOO ml. 

29.6 

33.1 

34.2 

33.5 

1.5 

1.5 

5.6 

serum 

Total serum bilirubin, mg./lOO 

292 

293 

289 

245 

0.2 

1.3 

3.0 

ml. serum 

1 minute (direct) serum bilirubin. 

r 0.4 

6.9 

12.8 

13.5 

6.1 

3.0 

20.9 

mg./lOO ml. serum 

0.2 

2.8 

5,2 

5.8 

3.1 

3.9 

19.7 

Prothrombin time, per cent 

Serum alkaline phosphatase, 

100,0 

91.2 

90.7 

89.8 

' 7.7 

0.1 

4.1 

Bodansky units 

Urinarj- urobilinogen, Ehrlich 

5.2 

14.8 

13.6 

15.0 

4.6 

0.9 

15.5 

units 

0.3 

3.0 

6.5 

4.1 

3.7 

1.2 

7.0 

Fecal urobilinogen, Ehrlich units. 

116.0 

71.0 

79.5 

73.8 

2.9 

0.5 

10.0 

Sedimentation rate, mm. /hour. . . . 

18.5 

29.4 

30.0 

30.5 

1.5 

0.1 

2.0 


basis of the chi square test, this association in this series is significant with results 
of cephalin flocculation, thymol turbidity and the bilirubin tests and just on the 
borderline of significance with results of the urinaiy urobilinogen test. An in- 
spection of the individual groups reveals a significant difference between normal 
and slight liver cell damage for cephalin flocculation, globulin, alkaline phos- 
phatase, urinaiy urobilinogen and biliiubin tests but not for the thymol tur- 
bidity test. With th5'mol turbidity, seiaim globulin and alkaline phosphatase 
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tests, the mean values were above the level considered normal even in the in- 
stances without lii^er damage while the results of cephalin flocculation and uri- 
nary urobilinogen concentration tests were still in the noimal range even in the 
group with 1-f- liver damage. The difference between the group with l-f- liver 
damage and those with 2 and 3-{- was significant with cephalin flocculation, 
thymol turbidity, globulin and the bilirubin tests but not with ui'inary uro- 
bilinogen and especially not with the alkaline phosphatase test. 

In general, the more marked the liver cell damage, the lower was the serum 
albumin and the albumin/globulin ratio, the fecal urobilinogen value and the 
prothrombin-time percentage. The chi square fonnula supports this relationship 
in the former 2 but not in the latter 2. The difference between no liver damage 
and mild liver damage is significant with the prothrombin-time percentage and 
also with results of the fecal urobilinogen test but not with values for albumin 
and albumin/globulin ratio. However, none of them were in the range of ab- 
normality. The difference between mild and marked liver damage was significant 
in results of the foimer 2 tests but not in the latter 2 tests. The average in pro- 
thrombin-time percentage and fecal uroiiilinogen concentration was not in the 
abnonnal range in any group. 

There was no significant parallelism between liver cell damage and the results 
of the hepatic tests in total protein, total cholesterol, nonprotein nitrogen and 
sedimentation rate. The mean of the total cholesterol and sedimentation rate 
was in the abnormal range even in the group without liver cell damage. 

A correlation of the number of hepatic tests yielding abnormal results with 
the degree of liver cell damage has been attempted in all instances in which at 
least 10 of the hepatic tests have been perfoimed (Fig. 5). In general, the more 
marked the liver damage the higher was the number of hepatic tests giving ab- 
normal results. In the majority of cases with 3-1- liver cell damage, 8 or 9 of the 
tests were positive. However, in no group Avere all, or none, of the tests or quo- 
tients abnormal. 

As a rule, the parallelism betAA'een the results of the hepatic tests and the 
morphologic liA'^er cell damage Avas similar in the different pathologic conditions 
studied. Figure 6 shows the degrees of deviation in 3 tests in 6 different tj’-pes 
of disease. The results of the cephalin flocculation and of the thjTnol turbidity 
tests, in general, paralleled the degree of liAmr cell damage in most of the hepatic 
conditions studied. HoAA'CA^er, in biliary hepatitis, this parallelism AA’as lacking, 
since eA^en Avith the seA^erest degree of liA^er cell damage, the cephalin flocculation 
Avas not abnormal and the th 3 Tnol turbidity only mildly eleA’ated. SeA^ere liA’er 
cell damage in extrahepatic biliaiy obstruction maj^, therefore, be associated 
Avith normal or nearlj’’ normal flocculation tests. If a bacterial infection com- 
plicated the extrahepatic biliaiy obstniction (purulent hepatitis), the flocculation 
tests became highlj’- abnormal and parallelled the degree of liA'er cell damage. 
The elcAmtion of the alkaline phosphatase in both groups of extrahepatic biliarj’- 
obstruction Avas higher than in the nonsurgical diseases and did not parallel the 
degree of liver cell damage. This implies that biliarj' obstruction is a more im- 
portant factor in producing marked elcAmtion of the alkaline phosphatase than 
is liver cell damage. 



Alkaline Phosphatase Thymol Turbidity Cephalin 

in Bodansky Units in Units Flocculation 



Infectious Toxic Biliary Purulent Cirrhosis Cirrhosis 


Hepatitis Hepatitis Hepatitis Hepatitis with without 

Jaundice Jaundice 


Fig. 6. Average of results of hepatic tests (as indicated by the height of the column) in groups of pa- 
tients with various degrees of liver damage, in different hepatobiliary diseases. 
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Normal cephalin flocculation, urinary uro- 
bilinogen not elevated 

Cephalin flocculation abnormal, urinary’ uro- 
bilinogen not elevated 

Cephalin flocculation normal, urinarj' uro- 
bilinogen elevated 

Cephalin flocculation abnormal, urinary uro- 
bilinogen elevated 
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The correlation between the results of the hepatic tests and the degree of liver 
cell damage was further anab’-sed b 3 ’- recording in each morphologic group the 
degree of abnormalit 5 ''of cephalin flocculation, thj’-mol turbidit}'-, albumin globulin 
' ratio and urinaiy urobilinogen. These tests were selected as the most informative. 
Besides sendng as an additional illustration of the close association between the 
results of these tests and liver function damage, Figure 7 provides graphic illus- 
tration as to the value of the tests in screening for liver damage. It appears from 
this anabasis that abnormal results in cephalin flocculation and increase in uri- 
naiy urobilinogen suggest the presence of liver cell damage whereas normal re- 
sults do not necessarily exclude it. This is primarily due to the noi-mal cephalin 
flocculation in non-infected extrahepatic biliaiy obstruction and to the reduction 
of urinaiy urobilinogen in biliaiy obstruction, intra- and extrahepatic in nature, 
even in the presence of severe liver cell damage. In the presence of little or no 
liver cell damage, the results of both cephalin flocculation and urinaiy uro- 
bilinogen together (Table 3) were only rarely, if at all, abnormal whereas in the 
group of marked liver cell damage, both Avere normal in a considerable percentage 
of instances. 

DISCUSSION 

Damage to the liver cord cells is only one of the possible pathologic alterations 
of the liver but the one of special interest to the clinician. It is the type of damage 
Avhich the liver function tests are supposed to mirror. However, some factors 
militate against this possibility. In contrast to the renal function tests, hardly 
any of the hepatic tests in common use (with the possible exception of the pro- 
thrombin response to Autamin K administration) are true function tests in the 
sense that they measure a basic function AA^hich is peculiar to the lii'-er.-'* In addi- 
tion, the great regenerative abilitj’- as AA'ell as functional reserve of the liver may 
prevent recognition of even severe morphologic liver cell damage. Nevertheless, 
a statistical analj’^sis reveals that the results of some of the hepatic tests mirror 
the degree of INer cell damage even if in indiAudual cases this correlation does 
not necessarily hold true. 

Although such a correlation indicates only an association and not necessaril}’’ 
that the INer cell damage causes the alteration of the hepatic tests, it is im- 
portant from a practical diagnostic AueAA'point to establish AAdiich hepatic tests 
correlate best Avith the degree of liver cell damage. According to the statistical 
analysis presented, the results of some tests (total serum protein, total semm 
cholesterol, fecal urobilinogen, nonprotein nitrogen, prothrombin-time percentage 
and sedimentation rate) had no significant association. Other tests, like urinaiy 
urobilinogen and alkaline phosphatase, sIioav a correlation onlj'' concerning the 
absence or presence of Ib^er cell damage but did not indicate the degree of dam- 
age. With the serum bilirubin, albumin, globulin and flocculation tests, the cor- 
relation is good in all grades of INer cell damage. 

Urinaiy urobilinogen failed to reA^eal a difference betiveen mild and marked 
liver cell damage because biliaiy obstruction reduces the urinaiy urobilinogen 
eA'en in the presence of scA^ere INer cell damage.^^- The faulty take-up of uro- 
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bilinogen from the portal circulation bj"- the damaged liver cells which results in 
increased urinary excretion of urobilinogen cannot malce itself felt in the ab- 
sence of bilirubin from the intestine. 

Similarlj’-, the alkaline phosphatase level is correlated onlj' with absence or 
presence of liver cell damage and not with the degree of damage, when present. 
Biliary obstruction independent of liver cell damage raises the phosphatase level 
markedlj^ (above 15 Bodansky units),-- * whereas liver cell damage as such, in- 
dependent of biliaiy obstruction, is associated with mild degree of phosphatase 
elevation (between 4 and 15 Bodansk}”- units). The older concept that elevation 
of alkaline phosphatase in lii'^er diseases is due to deficient biliaiy clearance of 
serum phosphatase is now replaced by the idea that the elevated phosphatase 
is formed bj’' the liver. Its marked elevation in obstmetive, and its moderate 
elevation in non-obstructive liver cell damage are now related to either increased 
formation in the liver or regurgitation of hepatogenic enz3"me into the lilood.^ ■ ® 

The close association of the elevation of total and one minute (direct) serum 
bilirubin with liver cell damage was expected, though the accumulation of biliary 
substance in the blood in the obstructive foim may be the cause of the liver cell 
damage while in the hepatogenous form liver cell damage may have caused the 
bilirubin elevation. However, this latter point is questionable since regurgitation 
of bile pigments is now considered to occur through the cholangioles rather than 
through the hepatic cells.'**’ The ratio between total and direct bilirubin itself 
is not related to liver cell damage.-® 

The most significant correlation seems to be furnished b}' the results of the 
serum protein partition into albumin and globulin and the flocculation tests re- 
lated to this partition. The association between liver cell damage and the senim 
albumin level is easil}'- explained bj'' the formation of albumin b}' the liver cells.®® 
The serum globulin elevation which parallels the degree of liver cell damage can- 
not be e.xplained simpl}" bj’’ liver cell damage itself since the gamma-globulins 
which mainly cause the elevation are not formed bj'' the liver cells. The elevation 
is better explained by increased globulin formation bj’' mesench3mial cells, es- 
pecialB'’ Kupffer cells which proliferate in man3'^ fonns of liver cell damage. Since 
both cephalin flocculation and thymol turbidit3" depend upon reduction of al- 
albumin and elevation of gamma-globulin*® • *® (lipoproteins and lipids pla3fing 
an additional role in the tltymol turbidit3’'*®), the good correlation between liver 
cell damage and the flocculation tests is to be expected. The cases without lii^er 
cell damage in this series suffered from gastrointestinal diseases which b3" them- 
selves ma3’' elevate the tltymol turbidit3L This accounts for the slighth^ abnoiTnal 
levels seen in almost all cases studied. 

Previousb'^®® it had been concluded that the more severe the liver cell damage, 
the greater the number of hepatic tests with abnormal results, independent of 
the ph3'^siologic basis of the tests. This assumption has been confiirned in this 
stud3r b3^ comparison with the histologic appearance of the liver. At the same 
time, it was demonstrated that in no instance were all tests positive even in the 
presence of most severe liver cell damage. This indicates the advantage of doing 
several hepatic tests to establish the presence and degree of lii-er cell damage. 
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This is especiall}’' advisable since the performed hepatic tests have a significant 
incidence (about 10 per cent^^) of false-positive or negative reactions (abnormal 
results in the absence or noimal results in the presence of liver cell damage). 

Stud}^ of the correlations in various diseases reveals significant exceptions. The 
most important is that in liver cell damage produced by non-infected extra- 
hepatic biliaiy obstruction the cephalin flocculation test is normal and the thymol 
turbidity onl}'- slightly elevated even in the presence of severe damage. A possible 
explanation for this phenomenon is the absence of gamma-globulin elevation in 
this condition. The latter is in turn explained by the absence of the increased 
gamma-globulin formation by proliferated mesenchjmal, especially Kupffer, cells 
which is characteristic for almost all other liver diseases. Morphologic evidence 
seems to support this assumption since in contrast to almost all other liver dis- 
eases, the mesenchymal reaction is not prominent in non-infected extrahepatic 
biliary obstruction and, where present, is associated with severe bile imbibition 
of the Kupffer cells. Cytoplasmatic ribonucleic acid, indicating protein forma- 
tion, has been demonstrated in the mesenchjmal cells in most primaiy types of 
hepatitis and cirrhosis as well as in purulent hepatitis but not in non-infected 
extrahepatic biliaiy obstruction. 

The great diagnostic value of the flocculation tests lies in the ability of the 
latter to differentiate liver cell damage in extrahepatic biliary obstruction from 
other forms of liver cell damage. The most significant exception is secondary 
bacterial infection of the portal triads, e.g., as in cholelithiasis (purulent hepa- 
titis). In this condition, parallel with a marked mesenchjTOal reaction, the results 
of the flocculation tests are or become abnormal.*^' However, this event can 
usually be recognized by clinical evidence of septicemia (i.e., by fever, chills, 
and leukocjffosis) and therefore should not cause diagnostic difficulties. 

The analysis presented indicates that of the performed tests, a combination 
of the cephalin flocculation test with the determination of urinary urobilinogen 
appears to be most helpful in screening cases that probably have morphologically 
recognizable liver cell damage. Positive i-esults strongly suggest its presence; 
negative ones, however, do not exclude it (if produced by extrahepatic biliary 
obstmction). 

From a general pathologic point of view, our experiences here discussed lead 
to a more optimistic view, than is usually held regarding the ability to recognize 
in biopsies morphologic changes which reflect functional damage of the liver 
cells and vice versa, regarding the possibility to predict morphologic changes from 
the results of the hepatic tests. - 


SUMMARY 

The degree of morphologically recognizable liver cell damage as seen in biopsies 
of liver tissue was statistically correlated with the degree of abnormality in 
results of a series of hepatic tests performed at the time the liver tissue was re- 
moved for biopsy. The degree of liver cell damage revealed a statistically sig- 
nificant correlation with an increase in cephalin flocculation, thymol turbidity, 
total and direct bilimbin and with a decrease in albumin, and albumin /globulin 
ratio. Elevation of values of alkaline phosphatase and urinary urobilinogen tests 
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was associated with the presence of liver cell damage but not with its degree. 
Analj^sis of the results of total serum protein, nonprotein nitrogen, fecal uro- 
bilinogen, prothrombin-time percentage, sedimentation rate and total serum 
cholesterol tests yielded no significant correlation. 

The relation of liver cell damage to alkaline phosphatase and urobilinogen 
tests is obscured by the fact that the value of the former is elevated and the 
latter reduced by biliary obstruction independent of liver cell damage. The asso- 
ciation with decrease in albumin is explained bj*^ its foimation in the liver cells. 
The correlation with the increase in globulin, however, is considered due to the 
mesenchymal reaction (chieflj' Kupffer cells) associated with many forms of 
hepatocellular injury, the chief exception being extrahepatic biliarj’- obstruction 
without infection. This accounts not only for the usuall3" close correlation between 
the results of the flocculation tests and the degree of liver cell damage but also 
for the normal results in the flocculation tests in noninfected extrahepatic 
biliaiy obstruction, even in the presence of severe liver cell damage. This fact 
makes the flocculation tests especiallj'^ valuable in the differential diagnosis be- 
tween surgical and medical types of jaundice. However, thej' become positive 
if secondary bacterial infection complicates extrahepatic biliaiy obstruction. 

The number of hepatic tests with abnormal results independent of their phj^sio- 
logic basis rises with the degree of liver cell damage. For the purpose of screening 
for the presence of liver cell damage a combination of the cephalin flocculation 
and urinary urobilinogen tests is of value in that positive results indicate liver 
cell damage while negative results do not exclude it in the presence of biliaiy 
obstruction. 

Acknowledgment. TIk statistical analyses were performed by Miss Elizabeth M. Adles. 
Most of the needle aspirations were made by Dr. D. D. Kozoll and most of the surgical 
specimens were obtained by Dr. K. A. Meyer. 

REFERENCES 

1. Bloor, W. R., and Knudson, A.: The separate determination of cholesterol and cho- 

lesterol esters in a small amount of blood. J. Biol. Chem., 27: 107-112, 1916. 

2. Bodansky, a.: Phosphatase studies: determination of serum phosphatase: factors in- 

fluencing accuracy of determination. J. Biol. Chem., 101: 93-104, 1933. 
t 3. Buck, R. E.: Observations on alcoholic fatty liver; the use of interval needle biopsy 
and liver function tests. J. Lab. and Clin. Med., 33: 555-564, 1948. 

4. Cantorow, a., and Miller, L. L.: Non-excretion of jaundice — serum alkaline phos- 

phatase in bile of normal dogs. Am. J. Physiol., 163: 444—146, 1948. 

5. Freeman, S., and Chen, Y, P.: The effect of jaundiced blood upon normal dogs with 

special reference to the serum phosphatase. J. Biol. Chem., 123: 239-246, 1938. 

6. Fisher, R. A.: Statistical Method for Research Workers. Ed. 10. London: Oliver & 

Boyd, Ltd., 1948. 

•7. Franklin, M., Popper, H., Steigmann, F., and Kozoll, D. D.: Relation between 
structural and functional alterations of the liver. J. Lab. and Clin. Med., 33: 435-447, 
1948. 

8. Gillman, j., and Gillman, T. : Anoxia and the liver with special reference to shock and 

chronic malnutrition. South African J. M. Sc., 13: 11-43, 1948. 

9. Gutman, A. B., Olson, K. B., Gut.man, E. B., and Flood, C. Effect of disease of 

the liver and biliary traet upon the phosphatase activity of the serum. J. Clin. In- 
vestigation, 19: 129-152, 1940. 

10. H.vnger, F. M. : Serologie differentiation of obstructive from hepatogenous jaundice by 
flocculation of cephalin cholesterol emulsion. J. Clin. Investigation, 18: 261-269, 1939' 
-^11. Hoffbauer, F. W., Evans, G. T., and Watson, C. J. : Cirrhosisof the liver with partic- 
ular reference to correlation of composite liver function studies with liver biopsy. 
M. Clin. North America, 29: 363-388, 1945. 

12. Hoffman, W. S.: Photelometric Clinical Chemistry. New York: William Morrow & 
Company, 1944. 



724 POPPER, STEIGJIANN AXD SZANTO 

13 Howe, P. E. : The determination of proteins in blood— a micro method. J. Biol. Chem., 

49: 109-113, 1921. 

14 Ivy, A. C., .\Nr) Roth, J. A.: Whj' do a liver function test? Gastroentcrologj', 1:655-668, 

1943. 

15. K.\b.\t, E. a., Haxger, F. M., AIoobe, D. H., and Landow, H.:The relation of ceph- 

alin flocculation and colloidal gold reactions to the serum proteins. J. Clin. Investi- 
gation, 22: 563-568, 1943. 

16. Kunkel, H. G., -vnd Hoagland, C. L.: Mechanism and significance of the thymol 

turbidit 3 ' test for liver disease. J. Clin. Investigation, 26: 1060-1071, 1947. 

17. Luetscher, j. a., Jr.: Biological and medical applications of electrophoresis. Physiol. 

Rev., 27: 621-642, 1947. 

18. Maclagan, N. F. : Thj-mol turbiditj' test; a new indicator of liver d\'sfunction. Nature, 

London: 164: 670-671, 1944. 

19. Maclagan, N. F., and Bunn, D. : Flocculation tests with electrophoret ically separated 

serum proteins. Biochem. J., 41: 580-586, 1947. 

20. AIadden, S. C., and Whipple, G. H.: Plasma proteins: their source, production and 

utilization. Ph^’siol. Rev., 20: 194—217, 1940 

21 . Mallory, T. B. : Cirrhosis of the liver; five different tj-pes of lesions from which it may 

arise. Bull. Johns Hopkins Hosp., 22: 69-75, 1911. 

22. M.ateer, j. G., Hartman, F. W., Baltz, J. I., Fallis, L. D., McGraw, A. B., and 

Steele, H. H.: Combined liver biopsj’^ and liver function studj" in 132 cases of chole- 
lithiasis and 31 cases of peptic ulcer. Gastroenterologj", 11: 284-302, 1948. 

23. Popper, H., and Franklin, M.: Differential diagnosis of hepatitis bj" histologic and 

functional laboratorj" methods. J. A. M. A., 137: 230-234, 1948. 

24. Popper, H., and Schaffner, F. : Hepatic Tests. Advances in Internal Medicine. Vol. 4. 

New York: Interscience Publishers, Inc., in press. 

25. Popper, H., and Steigmann, F.: Differential diagnosis between medical and surgical 

jaundice b\’ laboratorj' tests. Ann. Int. Med., 29:469-487, 1948. 

26. Popper, H., Steigm.ann, F., Metor, K. A., Kozoll, D. D., and Franklin, M.: Corre- 

lation of liver function and liver structure; clinical applications. Am. J. Med., 6: 
278-291, 1949. 

27. Quick, A. J.: Determination of prothrombin. Proc. Soc. Exper. Biol, and Med., 42; 

788-789, 1939. 

28. Rapoport, S.: Increased serum phosphatase and “h 3 'perprothrombinemia” in in- 

fectious hepatitis of children^ Proc. Soc. Exper. Biol, and Med., 62: 203-207, 1946. 

29. Schaffner, F., Popper, H., and Steigmann, F.: Prompt and indirect reacting serum 

bilirubin in jaundice. Federation Proc., 8: 367, 1949. 

30. Sh.\nk, R. E., .vnd Hoagland, C. L.: A modified method for the quantitative deter- 

mination of theth 3 mol turbidit 3 '' reaction of the serum. J. Biol. Chem., 162: 133-138, 
1946. 

31. Sherlock, S. P. V.: Biochemical investigations in liver disease; some correlations 

with hepatic histology. J. Path, and Bact., 58 : 523-544, 1946. 

32. Sherlock, S., and Walshe, V.: Effect of undernutrition in man on hepatic structure 

and function. Nature, 161: 604, 1948. 

33. Snedecor, G. W.: Statistical Methods. Ames, Iowa: Collegiate Press, Inc., 1937. 

34. Steigmann, F., and Dyniemtcz, J. M.: Studies of urobilinogen; quantitative urobilino- 

gen determination in the differential diagnosis of jaundice. Gastroenterolog 3 ' 1 , 
855-875, 1943. 

35. Sz.ANTO, P. B., AND PoppER, H.: Ribonucleic acid distribution in hepatic diseases. 

In preparation. 

36. Turkel, H., and Bethell, F. H.: A new and simple instrument for administration of 

fluids through bone marrow. War Med., 5: 222-225, 1944. 

37. VoLwiLER, W., Jones, C. K., and Mallory, T. B.: Criteria for the measurements of 

results of treatment in fatty cirrhosis. Gastroenterology, 11: 164-182, 1948. 

38. Watson, C. J.: Studies of urobilinogen; per diem excretion of urobilinogen in common 

forms of jaundice and disease of liver. Arch. Int. Aled., 59: 206-231, 1937. 

39. Watson, C. J., and Ducci, H. : The quantitative determination of the serum bilirubin 

with special reference to the prompt reacting and the chloroform soluble t 3 ’pes. J 
Lab. and Clin Med., 30: 293-300, 1945. 

40. Watson, C. J., and Hoffbauer, F. W.: The problem of prolonged hepatitis with partic- 

ular reference to the cholangiolitic type and to the development of cholangiolitic 
cirrhosis of the liver. Ann. Int. Med., 25: 195-227, 1946. 

41. Watson, C. J., Schwartz, S., Sborov, V., and Bertie, _E.: A simple method for the 

quantitative recording of the Ehrlich reaction as carried out with urine and feces. 
.\m. J. Clin. Path., 14: 605-615, 1944. 

42. WiNTROBE, M. ;M., and L.andsberg, j. W.: A standardized technique for the blood 

sedimentation test. Am. J. M. Sc., 189: 102-115, 1935. 



SAUCOIDOSIS 


A Cliotcopathologic Review of Three Hundred Cases, Including 

Twenty-Tavo Autopsies* 

WALTER RICKER, M.D., and JiLARDELLE CLARK, A.B. 

From the Army Insiilute of Pathology, Washington, D. C., and the Department of Pathology 
of the .University of Washington School of Medicine, Seattle, Washington 

From the files of the Army Institute of Pathology three hundred consecutive 
cases Avith lesions diagnosed as sarcoidosis Avere anah’^sed and revicAved in tlie 
preparation of this report. Criteria for the diagnosis earl}’^ in the stud 3 " cor- 
responded to the classical concept of the disease, best expressed as a “Defini- 
tion of Sarcoidosis” by the Conference on Sarcoid, National Research Council, 
Februaiy 11, 1948, as folloAA^s; 

“Sarcoidosis is a disease of unknown etiology. Pathologically it is characterized bj' the 
presence in anj'^ organ or tissue of epithelioid cell tubercles with inconspicuous or no necrosis 
and b 3 ' the frequent presence of refractile or apparentlj’ calcified bodies in the giant cells 
of the tubercles. The characteristic lesions maj- be replaced bj- fibrosis, hyalinization or 
both. 

“Clinicallj’’, the lesions may be widelj’’ disseminated. The tissues most frequently in- 
volved are Ij^mph nodes, lungs, skin, ej-es and bones, particularlj- of the extremities. 

“The clinical course usuallj’- is chronic with minimal or no constitutional sj-mptoms; 
however, there maj' be acute phases characterized bj- a general reaction with malaise and 
fever. There maj^ be signs and sj'mptoms I’eferable to the tissues and organs involved. 

“The intracutaneous tuberculin test is frequentlj’- negative; the plasma globulins are 
often increased. 

“The outcome maj’ be clinical recovery with radiographic evidence of residue, or impair- 
ment of function of organs involved, or a continued chronic course of the disease.” 

Reference aatII be made onlj" to those publications Avhich pertain to this 
analysis. Those aaRo Avish to consult more extensiA^e reAu’cAA's of the literature 
are referred to the articles of Pinner, ’’ Harrell,’' Longcope,” Katz, Cake and 
Reed,’” Rubin and Pinner,’’ Reisner,’* and Freiman.’ 

histologic features 

As this study progressed, there emerged a histologic pattern Avhich AA-as adopted 
as the criteria for the pathologic diagnosis. Most of this material has been 
selected on the basis of these histologic features. Discrete epithelioid granulomas 
make up the lesions. Usuall}" these occur in Ij’-mpho-reticular tissue, but lung, 
liA^er, skin, bone and other organs are not infrequently' inA'oh'ed. The character- 
istic granulomas tend to occur in clusters or “crops” of tubercles of the same 
stage of deA^elopment, resulting in a pattern best described as monotonous. At 
all stages of development these granulomas preseiwe indiAudual outlines, and 

* Presented at the Twenty-Sixth Annual Meeting of the American Society of Clinical 
Pathologists, in Chicago, October 28, 1948. 

Received for publication. May 31, 1949. 
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onl}’- in the final healing stages of fibrosis and h 5 ralinization do they merge and 
become blurred. 

The 3 mungest granuloma is sharply delimited from the surrounding tissue and 
is composed of uniform, polyhedral cells with abundant, acidophilic endoplasm 
and large, ovoid, vesicular nuclei (Fig. 4B). As the lesion matures, a narrow rim 
of 2 or 3 layers of fibroblasts encircle it while the epithelioid cells elongate and 
become concentricallj^ arranged (Fig. 6). Regression b}'- fibrosis then occurs, 
beginning as a fibrotic process between and around the individual granulomas 
(Fig. 5A). The fibrous tissue rapidly becomes compact, hyalinizes and forms a 
dense scar in which only a suggestion of the previous tubercle remains (Fig. 5B). 

MATERIALS AND METHODS 

During the screening of this material, lesions that were not characteristic were 
excluded from review. Such at 3 '’pical lesions included granulomas of tuberculosis, 
syphilis and the mycoses, foreign body granulomas, lipoidal and lipophagic 
granulomas, and others of undertermined etiolog 3 L As will be seen from the 
review of case histories in this paper, 5 patients had associated tuberculosis with 
histologic criteria for that disease, and in the lesions of 3 of these patients, 
tubercle bacilli were demonstrated. Granulomas characteristic of sarcoidosis 
also occurred in these latter patients and, consequently, these examples were 
included in this review. It is possible that too fine a differentiation is being, 
attempted although, in this material, histologic differences between miliary 
tuberculosis and the granuloma under discussion seem apparent. 

Histologic sections from each case were stained with hemato.xylin and eosin 
and with the Ziehl-Neelsen stain for acid-fast organisms. Other stains were made 
in smaller numbers, including phosphotungstic acid-hemato.xylin, fluorescent 
stain for acid-fast organisms,® Giemsa’s stain, the Brown and Brenn modification 
of Gram’s stain and others. In 36 of the cases, cultures for tubercle bacilli were 
attempted and in 26 cases material was injected into guinea pigs in an effort to 
recover acid-fast organisms. 

The acceptable cases were then analyzed from the clinical point of view, in 
part from examination of the clinical records of the patients comprising the 
stud 3 '’, and in part from follow-up questionnaires. The information thus obtained 
is grouped as follows: (1) data from surgical cases; (2) data from autopsied cases; 
(3) data obtained from a follow-up questionnaire sent to patients in the surgical 
group. 

Surgical cases. Of the 300 patients, a total of 278 had been admitted to hospitals 
because of sarcoidosis or for other reasons, and had been discharged as living 
patients up to the time this study was begun. In this group, a definite diagnosis 
of sarcoidosis was made either from tissue removed for biopsy or from tissue 
removed during operation for some other cause. 

Autopsied cases. The presence of sarcoidosis was either detected or confirmed 
at autops 3 ’- in 22 cases. Twelve of the patients who died were white and 10 were 
Negro; 21 were males, with ages ranging from 18 through 54 3 ''ears. The clinical 
data from subjects on which autopsy was performed are included in the resum6 of 
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clinical features of the entire group of 300 cases, while the pathologic data from 
these 22 cases are discussed in a separate section. 

Information from questionnaires. Questionnaires sent to 114 patients in the 
surgical group contained the following inquiries: What was the patient’s phj’sical 
condition prior to hospitalization at the time sarcoidosis was diagnosed? Did he 
know of anj’- similar illness of other persons in his vicinity at the time of his 
admission to the hospital? Had he had a recurrence of the same trouble after 
discharge? What was his opinion as to the cause of his illness? Of the 114 question- 
naires, 67 replies were received the time this report was written. 

CLINICAti OBSERV.\TIONS 

Certain limitations are inherent in the source from which most of the material 
was derived and must be taken into consideration in interpreting the data. For 
example, the fact that cases submitted to the Institute come chieflj’^ from Armj' 
hospitals, weights the figures in terms of both age and sex, 271 of the 300 patients 
being among men of militaiy age (from 18 to 39 j'^ears). However, the assembling 
of 271 cases from among the military personnel indicates a wider prevalence of 
sarcoidosis, especially among males, than has heretofore been demonstrated. A 
weakness in the data lies in the lack of uniformity and completeness in reports of 
clinical observations in the case histories. This is especiallj’- evident with respect 
to results of laboratory examinations; no information, or partial information 
only, was presented in a large number of the case records. 

Age, Race, arid Sex 

Age. The age distribution of the 300 patients with sarcoidosis is shown in 
Table 1, and that of the white and Negro patients is also presented in graphic 
form in Figure 1. As would be expected in view of the preponderance of younger 
men in the Army, most of the patients were under 26 years of age. The median 
age of the entire group was 24.9 ^mars; that of the white patients, 25.3 years, 
and of the Negroes, 24.4.* 

When the percentage of patients in various age groups from 20 to 39 j^ears of 
age is correlated with Army strength in these age groups, it is seen that the 
disease occurred nearly twice as often in soldiers between 20 and 24 years of age 
as in those between 30 and 40 years of age (Table 2). 

The range in age among the entire group of 300 was greater for white persons 
than for Negroes. The jmungest white patient was 7 j'ears of age, the oldest 62; 
the jmungest Negro ivas 17, the oldest 41. 

Race. One hundred seventy-four of the 300 patients with sarcoidosis were 
Negroes; 113 were white; the color of 13 patients was not given. During the 
period covered bj'’ this study Negroes constituted 10 per cent of both the male 
strength of the Anny and of the total number of men of military age in the 

* The median age is used in order to minimize the effect of the extreme older ages in the 
entire group of patients; most of these older patients were not soldiers and, therefore, not 
fullj' representative of the group. 
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United States. Of the 271 Armj'- patients in our stud}", 99 (or 36.5 per cent) -were 
white and 172 (or 63.5 per cent) Avere Negro. By applying this figure to the 
estimated average annual Army strength during the iieriod from January 1943 to 
June 1946, an incidence of 0.5 Avhites and 8.7 Negroes per 100,000 per year is 
obtained. Thus, the data indicate that the disease occurred 17 times as often 
among Negro men as among Avhite men in the Army. Previous reports on the 
disease showed a higher proportion of Negroes than of AA’hite subjects among the 
cases studied, but not this overwhelming preponderance.-’ ® 

Sex. Only 15 (or 5 per cent) of the patients whose sex Avas stated Avere women. 
This rate of occurrence in the tAvo sexes is not significant because of the selectivity 
of the cases receiA^ed at the Army Institute of Pathology. 

TABLE 1 


Age Distribution of 300 Patients aa’ith Sarcoidosis, ba' Race 


AGE GROUP 

NUMBER AND PER CENT OF PATIENTS 

Total 

AVhite 

Negro 

7-19 

15 

(5.5) 

3 

(2.8) 

12 

(7.3) 

20-24 

125 

(45.5) 

45 

(42.5) 

- 77 

(47.0) 

25-29 

79 

(28.7) 

. 29 

(27.4) 

49 

(29.9) 

30-34 

32 

(11.6) 

17 

(16.0) 

14 

(8.5) 

35-39 

13 

(4.7) 

5 

(4.7) 

8 

(4.9) 

40 and over 

11 

(4.0) 

7 

(6.6) 

4 

(2.4) 

Total AA’hose age and race 







Were known 

275 (100.0) 

106 (100.0) 

164 

(100.0) 

Were unknown 

. 25* 


7 


10 



* In 8 cases, both age and race were unknown. 


Nativity 

Seventy-nine of 101 patients (78.2 per cent) AA'ere from the southeastern states. 
The preponderance of patients from these states can in part be explained 
by the high incidence in Negroes. HoAA’eA^er, since only 63.5 per cent of the entire 
series AA’ere Negroes, it Avould seem that the occurrence of the lesions prepon- 
derantly in persons born in the southern states may be of significance. 

Sijmplomatology 

Sympfojns and signs. The signs and symptoms AA’hich AA’ere referable to sar- 
coidosis are presented in Table 3. No symptoms were reported for 42 (or 14 per 
cent) of the patients, the diagnosis haA"ing been made incidental to routine 
physical examination or at autopsy. The proportion of Negro patients (93 per 
cent) AA’ho reported s}mptoms AA"as higher than that of AA’hite patients (76 per 
cent). Negroes had relatiA"ely more signs or symtoms than did the AA’hite patients) 
but the only signs and S}mptoms AA’hich appeared to be appreciably more fre- 
quent AA’ere AA’eight loss and Ioav grade feA"er. The percentage of each of these 
findings AA’as nearly tAA’ice as high among Negro as among AA’hite patients. 
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Iridocyclitis also occurred in a much higher percentage' of iSregro than of ivhite 
patients, but the number was too small for reliable statistical evaluation. It 
was the only sign in 1 of the 16 patients, and was accompanied by enlarged 
lymph nodes alone in 5. In the remaining 10 cases, there were associated general 
S3Tnptoms, such as fever, malaise, weight loss and weakness. 

Duration of synifpioms. Although patients’ reports on the duration of s^miptoms 
are probably inadequate because of the lack of early recognition of such sjnnp- 

AGE DISTRIBUTION OF WHITE AND NEGRO PATIENTS 
WITH SARCOIDOSIS 



Age 
Fig. 1 


toms, the known duration from onset to admission to the hospital averaged about 
10 months. In 5 instances, death was sudden and without record of previous 
sjTOptoms; in one case the known duration was 10 years. Nearly 70 per cent of 
the patients for whom the duration was known were admitted to hospitals within 
si.\ months after the onset of s.ymptoms. 

The reported duration of sjTnptoms in 184 cases bj' age is shown in Table 4. 
It is apparent that relativelj" more Negroes than white persons under 25 3 ’cars of 
age were hospitalized within a period of less than five months after the onset of 
S 3 Tnptoms. The wide disparit 3 ^ between the races within equal age groujis in- 
dicates that the age factor alone is not sufficient to account for earl 3 ' reporting. 
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It suggests the possibility either that in Negroes the sj^mptoms became discerni- 
ble or disturbing to a degree which led them to report for hospitalization at an 
earlier stage than the white patients, or that Negroes in the Army were more 
inclined to report S 3 Tnptoms of illness than were white soldiers. 


• TABLE 2 

Age Distribution of Sarcoidosis in Men 20-39 Years of Age in Relation to 

Army Strength 


AGE j 

i 

PATIENTS WIT 

Number 

n SARCOIDOSIS 

Per Cent 

TOTAL ARMY STRENGTH* 

RATE PER 100,000 

20-24 

125 

50.2 

8142 

1.5 

26^29 

79 

31.7 

7243 

1.1 

30-34 

32 

12.9 

3811 

0.8 

35-39 

13 

5.2 

2083 

0.6 


* Expressed in terms of man-hours of service. 


TABLE 3 

Distribution of Signs and Symptom's Among 258 Patients with Sarcoidosis 


NUMBER AND PER CENT OF PATIENTS 



Total* 

White 

Negro 

Enlarged Ij’mph nodes 

221 

(85.7) 

78 

(90.7) 

132 


Cough 

51 

(19.8) 

15 

(17.4) 

35 

(21.7) 

Weight loss 

48 

(18.6) 

11 

(12.8) 

36 

(22.4) 

Skin manifestations 

40 

(15.5) 

17 

(19.8) 

22 

(13.7) 

Low grade fever 

38 

(14.7) 

8 

(9.3) 


(18.6) 

Chest pain 

36 

(14.0) 

8 

(9.3) 

27 

(16.8) 

Malaise 

26 

(10.1) 

7 

(8.1) 

18 

(11.2) 

Weakness 

25 

(9.7) 

7 

(8.1) 

18 

(11.2) 

Sj*mptoms of irldocvclitis 

16 

(6.2) 

2 

(2.3) 

14 

(8.7) 

Swelling of bones and ioints of 







extremities 

7 

(2.7) 

3 

(3.5) 

4 

(2.5) 

Parotid swelling 

5 

(1.9) 

2 

(2.3) 

3 

(1.9) 

Hemoptysis 

3 

(1.2) 

1 

(1.2) 

2 

(1.2) 

Total patients with si’mptoms 

258 

(86.0) 

86 

(76.1) 

161 

(92.5) 


* Includes 11 patients whose race was not stated. 


Roentgenologic and Laboratory Observations 

Even though the results of no single laboratory test or roentgenologic exami- 
nation were recorded in the charts of all the 300 patients in the series, the number 
of each of a number of examinations made enough to provide data which con- 
tribute to an over-all concept of the disease. These data are presented and dis- 
cussed in the following paragraphs. 
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Roentgenologic examinations. Roentgenograms of the chest were reported in 
153 of the patients. Involvement of the mediastinum was noted in IIG, or 76 
per cent. There was a sliglitly higher incidence of mediastinal involvement 
recorded for Negroes (78 per cent) than for white subjects (71 per cent). In- 
volvement of the lung parench 3 Tna Avas found in IS instances or in 12 per cent 

TABLE 4 

Frequency of Sa'mptosis in 184 Patients aa’itii Sarcoidosis, According to Dur.ation, 

Age and Race 


PERCENTAGE OP PATIENTS HAVING SAIIPTOMS ACCORDING TO DURATION ,\ND R.ACE 


AGE CROUP 

Less than 5 Months | 

5 Months and Over 

White 

Negro 

White 

Xegro 

0-24 

42.0 

61.5 ' 

46.9 

49.1 

25-29 1 

29.0 

24.6 

25.0 

30.2 

30 and over j 

29.0 

13.8 

28.1 

20.7 


TABLE 5 

Organs (Except La-impii Nodes) Affected in 195 Cases of Sarcoidosis 


ORGAN 

NUMBER AND PER CENT OF PATIENTS AFFECTED 

Total* 

White 

Negro 

Lungs 

70 (35.9) 

24 (32.0) 

45 (39,5) 

Skin 

41 (21.0) 

17 (22.7) 

21 (18.4) 

Bone 

34 (17.4) 

12 (16.0) 

19 (16.7) 

Eye 

17 (8.7) 

1 (1.3) j 

16 (14.0) 

Liver 

17 (8.7) 

9 (12.0) 

8 (7.0) 

Spleen 

16 (8.2) 

9 (12.0) 

7 (6.1) 

Kidneys 

5 (2.6) 

2 (2.7) 

3 (2.6) 

Brain and meninges 

3 (1.5) i 

0 

3 (2.6) 

Heart 

2 (1.0) 

2 (2.7) 

! 0 

Skeletal muscles 

2 (1.0) 

1 (1.3) 

1 (0.9) 

Genito-urinarj' 

1 (0.5) 

0 

1 (0.9) 

Endocrine 

1 (0.5) i 

0 

1 (0.9) 

Total with known organ in- 



1 

1 

volvement (except Ij’mpli 




nodes) 

195 1 

7o 

1 114 


Includes 6 patients AA’hose race was not stated. 


of the 153 so studied. Reports of roentgenograms of the small bones for 94 
patients included the diagnosis of invohmment, consistent with sarcoid, in 34 
(36 per cent). 

Recovery of acid-fast bacilli. In one autopsied case, acid-fast bacilli Avere re- 
covered on guinea pig inoculation AA'ith Ijunpli node emulsion after the patient 
had died. In 36 cases cultures for Mycobacterium tuberculosis AA'ere attempted and 




732 


KICKER AND CLARK 


in 26 cases material was injected into guinea pigs in an effort to recover acid-fast 
organisms. One positive result was obtained by each method.* 

Tuberculin skin tests. Skin tests were made on 88 patients, with positive 
reactions in only 3 (or about 3 per cent). In one instance there was a positive 
reaction to 0.00002 mg. purified protein derivative (PPD) at 48 and 72 hours. 
In another, a first-strength test of 1 to 1000 Old Tuberculin was negative, but a 
month later a second-strength test was positive. At this time an emulsion from an 
affected lymph node was injected' into guinea pigs with subsequent recovery of 
acid-fast bacilli. Histologically, this showed a developing tuberculosis superim- 
posed on a background of sarcoidosis. This case is one of those included in the 
group positive for acid-fast organisms. The third case, autopsied Case 14, 
showed a reversal of the tuberculin test from negative to positive subsequent to 
the development of tuberculous meningitis. 

Wassermann or Kahn tests. Wassermann or Kahn tests were reported in 151 
patients, with 140 giving negative reactions. Eight (about 5 per cent) gave 
positive reactions, and 3 both negative and positive results. These figures are 
compatible with prevalence rates of syphilis for the general population. 

Sedimentation rate. The sedimentation rate of red blood cells (Cutler technic) 
was determined in 52 patients; in 20 (38 per cent) the rate was normal (0 to 
10 mm. in one hour); in 32 (62 per cent), the rate equaled or exceeded 11 mm. 
in one hour; in 14 of the latter (27 per cent of the total number tested) the rate 
exceeded 30 mm. 

Plasma “proteins. In nearlj’- one-third of the 40 patients in whom the total 
plasma protein was determined, the value was 8 grams or higher for each 100 
ml. of blood. Both albumin and globulin fractions were recorded in 31 instances 
and 19 (over 60 per cent), the globulin was 3.0 grams or higher for each 100 
ml. of blood. The relationship of the albumin and globulin fractions to the 
total protein is shown graphically in Figure 2. 

RESULTS OP THE QUESTIONNAIRE 

Questionnaires were sent to 114 of the patients and 67 replies were returned 
bj'' the date of termination of this study. A summary of the answers to the most 
important questions revealed that: (1) All the patients were still living, al- 
though 50 i-eported recurrence of s^maptoms z’eferable to sarcoidosis; (2) 42 had 
reported to hospitals for medical care since the date of the original diagnosis; 
(3) most of them had no opinion as to the possible cause of their disease. 

No indication as to epidemiologic association of cases was obtained from answers 
to the question as to the existence of the same disease in other persons associated 
with them at the time of the onset of sjrmptoms. Sixty-three knew of no others 
who were ill, and the remaining 4 each reported the illness of one other person. 
It is questionable, however, whether the reported illness in these 4 was sar- 
coidosis, since the records at the Institute give no evidence of other instances of 
the disease in the immediate areas at the time these patients were hospitalized. 

* Two other patients were considered to have tuberculosis on .anatomic evidence without 
bacteriologic confirmation. (See autopsied Cases 10 and 11.) 
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The symptoms reported among the 50 patients wlio had s 3 miptoms were cliest 
pain (17), enlarged lymph nodes (12), malaise (10), weakness (9), e.ye affections 
(8), cough (3), low-grade fever (2) , skin manifestations (2), and fainting (I). 

Thirty-five of the 67 men who replied had no opinion as to the possible cause 
of illness; of the remaining 22, 15 regarded exposure as the immediate cause and 
6, over-exertion. Other causes assigned were colds, pneumonia, and tonsillitis 
(5); accidents (4); and inhalation of dust, dirt or smoke (2). 

In response to a question as to other illnesses during the five j^ears preceding 
hospitalization and biopsjq 53 patients reported none; 7, such infectious and 
GLOBULIN AND ALBUMIN FRACTIONS OF PLASMA PROTEINS 
IN 31 CASES OF SARCOIDOSIS 



Fig. 2 


parasitic diseases as pneumonia, measles, mumps, and hookworm; and G, respira- 
tory diseases, chiefly tonsillitis, “throat trouble”, and “chronic cold”. There 
was no reference to tuberculosis or cardiovascular disturbances in anj’^ reply. 

OIIGAK INVOLVEMENT 

Two hundred forty-eight patients were found to have enlarged Ijunph nodes of 
whom 129, or more than 50 per cent, presented no other evidence of sarcoidosis. 
Generalized Ijmiphadenopathy was present in 27 patients, or 11 per cent; in the 
remaining 102 patients, the cervical, axillaiy, and inguinal nodes, in that order 
of frequenc 3 q were the nodes primarity inimlved. 

Organs other than l 3 Tnph nodes affected in sarcoidosis arc indicated in Table 
5. In order of relative frequency, these were the lungs, skin, and bone. The e 3 ’es, 
which came next in this listing, were involved in less than 10 per cent of the 
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TABLE 6 

Findings in 22 Atjtopsied Cases of Sarcoidosis 



■ 


RACE 

SEX 

CAUSE OF DEATH 

ORGANS WITH SARCOID 

invol\^xient 

SYMPTOMS AND FINDINGS REFERABLE 

TO SARCOIDOSIS 

1. HK 

74926 

62 

W 

F 

i 

1 

1 

Intestinal ob- 
struction 

Lungs, lymph 
nodes, liver, 
spleen 

Splenomegal 3 "; generalized 
l3"mphadenopath3^ 

Bilateral mottling of lungs on 
x-ra 3 ’-; tuberculin tests nega- 
tive 

2. VCG 



w 

M 

Gunshot wound 

Heart, lung, 
Ij'mph nodes, 
liver, spleen 

No pertinent s 3 'mptoms noted 
X-ra 3 "S and tuberculin tests 
not done 

3. WM 

87717 

34 

N 

M 

Stab wound 

Lungs, l 3 'mph 
nodes, liver, 
spleen 

No previous history available 

4. KBM 

96016 

26 

N 

M 

Pulmonary sar- 
coidosis with 
right ven- 
tricular hy- 
pertrophy 
and failure 

Lungs, Ij^mph 
nodes, liver, 
spleen 

Shortness of breath, cough, 
C3'anosis 

Smears and cultures for bac- 
teria and fungi negative 
X-ra 3 ’-: diffuse mottled infiltra- 
tions in both lungs 

5. GWG 

106812 

22 

N 

M 

Pupura (aller- 
gic ?) 

Lungs, l 3 'mph 
nodes, liver, 
spleen 

None 




W 

M 

Generalized 

peritonitis 

Spleen 

None 

Biopsy of ruptured spleen 
showed epithelioid tubercles; 
autops 3 ' showed no remaining 
sarcoid 

7. TBR 

109562 

Un- 

known 

W 

M 

Acute gangre- 
nous appen- 
dicitis 

Lungs, liver, 
spleen 

None 

8. EC 






Lungs, l 3 'mph 
nodes, liver 

No record of previous illness 

9. EH 

115945 

22 

i 

N 

! 

i 

M 

1 

1 

Renal vascular 
disease 

Lungs, l 3 TOph 
nodes, liver, 
kidneys , 
brain, menin- 
ges 

Epistaxis and chronic nasal 
obstruction, 1942; chest pain 
and cough, 1944 

Sarcoidosis on biops 3 ’^ of cervi- 
cal l 3 ’mph node 

Tuberculin tests negative 
Serum globulin 3.0 to 4.2 Gm. 
Acid-fast bacilli recovered on 
guinea pig inoculation of 
emulsion of postmortem 
l 3 'mph node 
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TABLE 6 — Continued 


CASE NO., 
INITIALS 

AIP ACC. 
NO. 

AGE 

RACE 

SEX 

CAUSE OF DEATH 

ORGANS WITH SARCOID 
I^'VOL^^:HENT 

SYMPTOMS AND FINDINGS RErERARLE 

TO SARCOIDOSIS 

10. RK 

119987 

30 

W 

M 

Addison’s dis- 
ease 

Lungs, lymph 
nodes, liver, 
spleen, kid- 
neys, bone 
marrow 

Weight lo.ss, fatigue, low grade 
afternoon fever, progressive 
weakness 

Sarcoidosis on biopsy of in- 
guinal lymph node 

Guinea pig inoculation nega- 
tive 

Scrum globulin 4.6 Gm. 

11. RRR 

121747 

54 

w 

M 

Addison’s dis- 
ease 

Lungs, lymph 
nodes, heart, 
liver, spleen, 
kidneys, skel- 
etal muscle 

Weakness, loss of weight : 
hepatosplenomegaly and hy- 
perprotcinemia 

No tuberculin skin tests done 
Kahn tests repeatedly doubtful 

12. TLD 

124086 

Un- 

known 

w 

M 

Fat embolism 
due to trau- 
ma 

Lung 

None 

13. ZGK 


33 

N 

M 

Knife wound, 
abdomen 

Liver, spleen 

None 

14. OC 

148970 

30 ^ 

1 

N 

! 

M 

Tuberculous 

meningitis 

Lungs, lymph 
nodes i 

1 

i 

Weakness, enlarged lymph 
nodes 

Sarcoidosis diagnosed on bi- 
opsy of two Ij'mph nodes 
Tuberculin tests repeatedly 
negative for 6 months, be- 
came positive just prior to 
development of tuberculous 
meningitis 

15. MW 

■149058 

22 

w 

M 

j 

Pulmonary 
hemorrhage 
(due to sar- 
coidosis ?) 

jLungs, lymph 
nodes, liver, 
spleen 

Cough, one month’s duration 

16. NM 

150321 

25 

N 

M 

Generalized 

peritonitis 

Lungs, lymph 
nodes, liver, 
spleen, kid- 
nej's, small 
intestine 

None 

17. MC 

151036 

35 

N 

M 

Sarcoidosis of 
central nerv- 
ous system 

Brain, menin- 
ges, lungs, 
lymph nodes, 
liver, spleen 

“Spells" lasting 30-60 minutes 
during a 3 month period 
Progressive weaknc.es, lethargy, 
partial dcafne.es. followed by 
epileptiform attack 

18 KS 

167488 

32 

W 

M 

Gunshot wound,! Spleen j 

chest 1 

' 1 

No previous history available 
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TABLE 6 — Contimied 


CASE NO., 
INITIALS 

AIP ACC. 
NO. 

AGE 

RACE 

SEX 

CAUSE OF DEATH 

ORGANS WITH SARCOID 
INVOL\^irENT 

SYMPTOMS AND FINDINGS REFERABLE 

TO SARCOIDOSIS 

19. GKR 

169668 

38 

W 

M 

Suicide 

Paratracheal 
l 3 miph nodes, 
liver, spleen 

None 

Patient under observation for 
mental disorder 

20. EB 

172709 

25 

N 

M 

Sarcoidosis of 
m 3 'ocardium 

Pituitar 3 ', th 3 '- 
roid, lungs, 
l 3 'mph nodes, 
heart, liver, 
spleen, pan- 
creas, kid- 
ne 3 's, pros- 
tate, epidid 3 ’'- 
mis, brain, 
meninges, 
retina, skele- 
tal muscle 

Visual disturbances 

Enlarged mediastinal l 3 ’mph 
nodes, pulmonar 3 ' infiltration 
on x-ra 3 ' 

Biops 3 ': sarcoidosis of epi- 
trochlear and inguinal nodes 
Ventricular fibrillation termi- 
nall3' 

21. JRM 

173430 

18 

W 

M 

Cholec 3 'stecto- 
103 ’^, operative 
death 

L 3 'mph nodes, 
liver 

Reversal of albumin-globulin 
ratio with h 3 'perglobulinemia 

22. RJ 

163480 

1 

i 

26 

N 

M 

P ul mo nar 3 ’’ tu- 
berculosis 

Lungs, l 3 'mph 
nodes, liver, 
spleen 

Cough, fever, weight loss 
Diffuse mottled infiltration of 
lungs on x-ra 3 ' 

Sputum negative, later positive 
Albumin-globulin ratio normal 
Sarcoidosis diagnosed at au- 
topsy 


Case 1: AIP Acc. 74926. A 62 year old white woman was first e.xamined in 1938. Roontgeno- 
grarns showed diffuse bilateral mottling of both lung fields. One year later definite sple- 
nomegalj' was detected and this was followed by generalized superficial l 3 -mphadenopathy. 
Tuberculin tests were negative. The patient was without symptoms until her rather sudden 
death in January', 1940. At autops 3 ' the cause of death was found to bo intestinal obstruction 
due to pre-c.xisting peritoneal adhesions; sarcoid granulomata were observed in the lungs, 
l 3 'mph nodes, liver, and spleen. 

Case 2: AIP Acc. 85448. A 28 3 mar old white man committed suicide b 3 ’ shooting himself 
in the head. He had been hospitalized 4 times during the previous 3 'ear, the diagnosis in 
each instance being “constitutional ps 3 ’chopathic state; emotional instabilit 3 '”. Pln’sical 
examinations were consistentl 3 ' negative. Although death resulted from the gunshot wound 
of the head, autops 3 ' revealed disseminated sarcoidosis in heart, lung, lymph nodes, liver 
and spleen. 

Case 3: AIP Acc. 87717. A 34 3 'ear old Negro man was stabbed to death. No information 
was available as to the previous histoiy. At autops 3 ', in addition to the fatal hemorrhage 
secondar 3 ' to severance of the left brachial arteiy, multiple sarcoid granulomata were 
found in lungs, l 3 ’mph nodes, liver and spleen. A healed primaiy tuberculous complex was 
encountered in the mediastinal l 3 'mph nodes. 

Case 4-‘ AIP Acc. 96016. A 26 3 'ear old Negro man was admitted to the hospital Jul 3 ’ 12, 
1942, complaining of shortness of breath and cough of one month’s duration. Tlie S 3 'mptoms 
increased in severit 3 ', and ly December 1942, cough was almost continuous. C 3 'anosis 
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developed, and ox 3 'gen was administered at frequent intervals during tlie next five months 
until his death on Maj' 29, 1943. During this illness roentgenograms sliowcd dilTusc. mottled 
infiltrations throughout both lung fields, but all attempts to isolate bacteria or fungi bj' 
smear or culture failed. Autopsj’ revealed sarcoidosis involving lungs, K'mph nodes, liver 
and spleen. Right ventricular hj-pertropln- sccondarj’ to the pulmonarv involvement was 
advanced, the right ventricle measuring as much as 1.2 cm. in thickness. 

Case 5: AIP Acc. 106812. A 22 j-ear old Negro man was hospitalized on Januarj" 20, 19-14, 
because of epistaxis of two daj’s’ duration. He had been a steel worker in civilian life, and 
had had frequent nosebleeds which usuallj- stopped after a few hours. Recurrence of bleed- 
ing on the daj' after admission was followed bj- comn on .Januarj- 22, Plasma infusion and 
vitamin K and C therapj- reduced nasal bleeding, but pulmonaiy edema develojied and 
death ensued. Formed blood elements were within normal values. Autop.sj" showed petcchiac 
in all tissues and a large subarachnoidal hemorrhage. Since no cause could bo demonstrated 
for the bleeding tendenej-, either clinicallj' or pathologicallj-, it was attributed to an aller- 
gic state. In addition, sarcoid granulomata were present in lungs, Ij-mph nodes, liver and 
spleen, but this condition was not regarded as being related to the purpura. 

Cased: AIP Acc. 106987. A 26 j’car old white man was admitted to the hospital on Jamiarj' 
2, 1944, following an automobile accident. A ruptured spleen was removed at operation. 
'The surgical specimen showed innumerable epithelioid tubercles, sharplj' outlined, usuallj^ 
with a fine collagen band. The few necrotic areas in the centers of the tubercles showed a 
“fibrinoid” character. The diagnosis of sarcoidosis of the spleen was made. The patient 
died 10 months later of peritonitis secondary to acute gangrenous appendicitis. At autop.sj' 
the tissues 'revealed no remaining evidence of sarcoidosis. (It should be mentioned, how- 
ever, that studj’ of the Ij-mphatic tissues was not done at autopsj-, bcc.ausc the pathologist 
was not aware of the earlier diagnosis.) 

Case 7: AIP Acc. 109562. A white man, ago not stated, was admitted to a hospital in the 
Asiatic Theater on June 8, 1943, with generalized abdominal cramps and tenderness. At 
operation a ruptured appendix was removed. He died almost immediatclj-, his temperature 
having rapidlj' reached 109°F. In addition to the abdominal lesion, autopsj' revealedmiliarj- 
granulomata, characteristic of sarcoidosis, in the lungs, liver and spleen. 

Case 8: AIP Acc. 113763. A 20 j'car old white man was one of 7 killed instantly in an acci- 
dent on a firing range. He had had no previous illness, according to his records. Autop-sj' 
disclosed sarcoidosis of lungs, Ij'mph nodes and liver. 

Case 9: AIP Acc. 115945. A 22 year old Negro man was first hospitalized in North Africa 
in 1942 because of frequent nosebleeds, chronic obstruction of the left naris, and severe 
frontal headaches. Chest pain and cough led to his rcadmission in July, 1944. He was evacu- 
ated to a hospital in the United States, where a cervical Ij-mph note was removed and the 
diagnosis of sarcoidosis was made on biopsy. Urinaiy abnormalities graduallj- apjjeared 
along with a rising blood pressure, and the patient died in azotemia on April 27, 1945, nearlj- 
three years after he had first been admitted to the hospital. The patient’s tuberculin reac- 
tions had consistently been negative and the serum globulin had been evaluated to 3.0 to 
4.2 Gm. per 100 ml. of blood. At autopsy, artcritic and periarteritic lesions of the small 
and medium-sized arteries accounted for the renal failure. Sarcoidosis involved the lungs, 
Ij'mph nodes, liver, kidnej's, brain and meninges. '^A Ij-mph node emulsion was injeeted 
into guinea pigs. These animals, which died in an enteritis epidemic affecting nearly the 
entire animal colonj', showed small necrotic lesions in spleen and liver which harbored 
acid-fast bacilli. 

Case 10: AIP Acc. 119987. A 30 j'oar old white man was hospitalized May 3, 1914, because 
of weight loss, f.atigue and daily afternoon fever of low grade. Biopsy revealed the charac- 
teristic pattern of sarcoidosis in a reactive inguinal h-mj)!) node. Guinea pig inoculation 
of the emulsified l.vmph node was negative. Serum globulin was 4.6 Gm. per 100 ml. of blood. 
Weakness was progressive and the patient finally died October 15, 1944, while on leave from 
the hospital. .-Vutopst- disclosed extensive necrosis of both adrenal glands, gro.s.slj- and 
microsco])icaHj' resembling old caseous lubereulosis. The t.vpical discrete granulomas of 
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sarcoidosis were found in lungs, Ij'mph nodes, liver, spleen, kidnej's and bone marrow. In 
none of the lesions, including those of the adrenal glands, could acid-fast bacilli be found. 

Case 11: AIP Acc. 121747. A 54 year old white soldier with 31 jmars’ service, had been 
admitted to the hospital 3 times in the two jmars preceding his terminal illness. Pertinent 
findings had included weakness, loss of weight and hj^potension, as well as hepatospleno- 
megaly and hj'perproteinemia. Unfortunatelj", no tuberculin skin test was done; the Kahn 
test was repeatedlj' doubtful. After he had been admitted to the hospital for the last time, 
the patient continued to lose weight. Two days before his death he vomited coffee-ground 
material and lapsed into coma. Autopsj'^ disclosed complete destruction of adrenal paren- 
ch 3 -ma with replacement bj' amorphous and granulomatous tissue somewhat resembling 
that of old, caseous tuberculosis. Small foci of tuberculous reinfection were present in the 
pulmonarj' apices bilaterall 3 ^ In addition, a branch of the superior pancreaticoduodenal ar- 
tery had been eroded bj' a small peptic ulcer. Distinct from the tuberculous lesions, grossl}’ 
and microscopicall 3 ’^, typical sarcoid granulomas were found densel 3 ’^“seeded” in lungs, tymph 
nodes, heart, liver, spleen, kidneys and skeletal muscle. E.vhaustive bacteriologic studies 
were carried out on all the lesions, including smears, cultures and guinea pig inoculations. 
Two acid-fast rods were found in material from the right pulmonary apex; all other smears, 
cultures and inoculations were negative. 

Case 12: AIP Acc. 124086. A white man of unknown age was hospitalized Ma 3 ’^ 23, 1944,' 
with traumatic amputation of the right lower leg. The patient did not respond to sulfa- 
diazine and blood transfusions and died on May 28. Autopsy disclosed S 3 'stemic fat embolism 
with cerebral involvement and sarcoidosis of the lung. 

Case IS: AIP Acc. 134190. A 33 3 '-ear old Negro sustained a penetrating knife wound of the 
abdomen in an accident. He was removed immediatel 3 ' to a field hospital where he died 
within three hours. Autopsy disclosed that the duodenum and mesenter 3 ' had been, per- 
forated. In addition, sarcoidosis was encountered in the liver and spleen. 

Case 14-: AIP Acc. 148970. A 30 3 'ear old Negro was hospitalized in Januar 3 % 1945, because 
of weakness. Two 13 'mph node biopsies w'ere characteristic of sarcoidosis. Tuberculin tests 
were repeatedl 3 ' negative. In JUI 3 ', six months later, there was sudden elevation in tempera- 
ture, weight loss, and reversal of the tuberculin reaction to positive. B 3 ’- November signs of 
meningitis had developed and the spinal fluid contained acid-fast bacilli. The patient died 
of tuberculous meningitis December 16, 1945. At autops 3 ', tuberculosis of meninges, lungs, 
liver and spleen was found. In addition, lesions typical of sarcoidosis were encountered in 
lungs and 13 'mph nodes, some of the giant cells in the tubercles containing “asteroids” and 
others, Schaumann bodies. 

Case 15: AIP Acc. 149058. A 22 3 'ear old white man was admitted to the hospital November 
4, 1944, with cough of one month’s duration and a cold which had begun four da 3 's before. 
No information as to his previous histor 3 ' was available. He died on the second hospital 
da 3 ' of a massive pulmonaiy hemorrhage. At autops 3 ', sarcoidosis was found involving the 
lungs, lymph nodes, liver and spleen. No definite cause could be found for the massive 
hemorrhage, although weakening of the vessel walls b 3 ' the perivascular granulomatous 
reaction was considered a possibility b 3 ' the pathologist. 

Case 16: AIP Acc. 150321. A 25 3 'ear old Negro w'as hospitalized JUI 3 ' 29, 1945, because of 
an epidermoid carcinoma originating in the skin of the right heel. In August a right mid- 
tibial amputation was performed. Subsequentl 3 ' metastatic carcinoma was found on removal 
of an inguinal h'mph node. Apparent improvement w'as noticed, then the patient suddenl 3 ' 
experienced abdominal pain and went into severe shock. Death occurred immediatel 3 ' 
thereafter, on November 23, 1945. Autops 3 ' revealed generalized peritonitis resulting from 
perforation of a chronic duodenal ulcer. Unsuspected sarcoidosis involved the lungs, 13 'mph 
nodes, liver, spleen, kidnc 3 ’s and small intestine. 

Case 17: .4IP Acc. 151036. A 35 3 -ear old Negro had been hospitalized prior to March 
1945, with a diagnosis of “ps 3 'choneurosis, anxiety state, mild”. The patient had apparentl 3 ’ 
responded to encouragement, treatment with vitamins, placebos, and lypodermic injections 
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of sterile water. Information was elicited later of spells lasting 30 to 00 minutes, consisting 
of a ‘loss of comprehension of events”, occurring about once a week since January 1045. 
On March 20 he fell down, was unable to walk, and a speech defect developed. He became 
lethargic, confused, hard of hearing, and unable to comprehend orders. Five davs later he 
had an epileptiform attack after which he could be roused only with difficulty. No medica- 
tion was given on the assumption that he was in postconvulsive somnolence. lie was found 
dead in bed the ne.\t morning, iNIarch 26. Autopsy' revealed characteristic healing and healed 
lesions of sarcoidosis in the brain, meninges, lungs, lymph nodes, liver and spleen. Special 
stains failed to disclose acid-fast bacilli in an}' of these organs. Sarcoidosis had not been 
suspected. 

Case 18: AIP Acc. 16748S. A 32 year old white man, a German prisoner of war, was killed 
by a bullet which punctured both lungs. No previous history was availal)lc. In addition to 
the traumatic changes, autopsy revealed sarcoidosis of the spleen. 

Case 19: AIP Acc. 169668. A 38 year old white man was admitted to the hospital November 
27, 1945, where the diagnosis made was “schizophrenia, simple type”. He committed suicide 
by hanging on February 25, 1946, while in the hospital. Autopsy disclosed sarcoid lesions 
in the paratracheal lymph nodes, liver and spleen. 

Case 90: AIP Acc. 172709. A 25 year old Negro man, weighing about 200 pounds, was 
admitted to the hospital in July 1945, because of redness, blurring and moderate lo.ss of 
vision in both eyes. On readmission in November 1945, roentgenograms showed enlarged 
mediastinal lymph nodes and pulmonary infiltration in the form of small miliary nodules 
with increased linear markings. On January 11, 1946, some enlargement of right cpitrochlear 
and right inguinal nodes was noted. Sarcoid was diagnosed on biopsy. lie developed a rai)id 
pulse rate of 160 per minute and it was believed that he had cither a “fast fibrillation or a 
simple ventricular (ectopic) tachycardia.” Rapid parenteral digitalization was started 
but was discontinued two days later because the symptoms had subsided. Relapse to ven- 
tricular tachycardia followed and ho was then treated with oxygen. The patient improved, 
but again sudden ventricular fibrillation occurred and he died on February IS, 1946. No 
tuberculin skin tests or plasma protein determinations were made on this patient. General- 
ized sarcoidosis with extensive involvement of the myocardium was found at autopsy. The 
following organs showed sarcoid lesions: pituitary, thyroid, lungs, lymph nodes, heart, 
liver, spleen, pancreas, kidneys, prostate, epididymis, brain, meninges, retina and skeletal 
muscle. 

Case 21: AIP Acc. 173430. An 18 }'car old Me.xican was admitted to the hospital 3 times 
between August and December 1945, with jaundice and pain in the abdomen. On the third 
admission a diagnosis of cholecystic disease was made. After careful stud}- during the nc.xt 
three months, operation was performed to remove the gallbladder. Auricular fibrillation 
developed while the patient was on the operating table and he died before he could be 
returned to the ward, March 28, 1946. During hospitalization the albumin-globulin ratio 
was always reversed , the serum globulin being 3.1 to 3.3 grams per 100 ml. of blood at various 
times. At autopsy, changes observed in the liver were consistent with those after recovery 
from epidemic hepatitis. Characteristic sarcoid granulomas were encountered in lymidi 
nodes and liver. 

Case 22: AIP Acc. 163480. A 26 year old Negro man entered the hospital in March 1945, 
with sudden fever. Roentgenograms showed mottled density of the upper half of the left 
lung and middle portion of the right lung. The albumin-globulin ratio was normal and 
roentgenologic cx.amination of the small bones of the hands was negative. Sputum examina- 
ions, which had been repeatedly negative, became positive, and shortly before death hi.s 
temperature rose to 104 F. He died Septcmljcr 9, 1945. Autopsy revealed chronic tubercu- 
lous pneumonitis with c.avitation in all lobes of both lungs and miliary tuberculous lesions 
in liver, spleen, kidneys and testes. Distinct from these lesions, sarcoid tul)crclc.« were 
encountered in lungs, lymph nodes, liver and spleen, many of these granulomas showing 
giant cells containing Schaumann bodies. 
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cases. A striking racial difference appears, however, in the number of patients 
whose e 3 "es were affected, since lesions in this location ivere observed in onlj’- 1 
per cent of white patients in contrast to 14 per cent of the Negroes. Clinical 
diagnoses in these cases ranged from general statements as to e}^, involvement to 
diagnoses of nodular iritis (2 cases), iridocyclitis (2), secondary glaucoma (2), 
uveitis (1), and chorioretinitis (1). Sai'coidosis of other organs, liver, spleen, 
brain and meninges, kidneys and heart, was found at operation or autopsj''. 

AUTOPSY REPORTS 

From the records in the literature, reports of 62 cases have been found in 
which postmortem examination was carried out. Rubin and Pinner^’^ have com- 
piled 43 cases occurring prior to 1944. Since then, or not included in that series, 
Reisner*® has reported 3; Longcope“ 4; while Skavlem and Rittenhof,^® Enzer,^ 
Friedman,® Lopes de Faria, Johnson and Jason,® Pruvost et Crane and 
Zetlin,® Smith and Sauls,®^ Ronchese,^® Thomas,®® Katz et and Clearkin et 
al} have reported single cases. The following 22 cases from the files of the In- 
stitute, which include records of autopsy, raise this total to 84. 

DISCUSSION 

Autopsied cases. It is of interest to note that sarcoidosis was unsuspected in 14 
or nearly two-thirds (Cases 2, 3, 5, 7, 8, 11-13, 15-19, 21) of the 22 fatal cases. 
Indeed, in 5, or nearlj'- one-fourth, death was violent and accidental or incidental 
to military activitj’’, the victims having previously been in good health.\ This 
absence of symptoms is entirely in keeping with accepted concepts of the dis- 
ease, although the percentage in this series is higher than in any other published 
series. This difference is probably best explained by the fact that the percentage 
of persons autopsied after traumatic death is higher in the Armj^ than in civilian 
populations. 

It will be further noted that of the 22 deaths only 3 (Cases 4, 17, 20) were un- 
questionably due to sarcoidosis, while in Case. 15 the disease might possibly 
have been implicated. When calculated for the entire series of 300 cases, the 
mortalit}’’ rate was 1.3 per cent. 

Figure 3, listing the organs involved in number and percentage of cases, is 
fairly consistent ivith accepted figures. In 12 of the cases (over 58 per cent) the 
lungs, lymph nodes, liver and spleen were all involved. The percentage with 
l 3 rmph node involvement would probablj'’ have been higher than is indicated on 
the chart had a thorough investigation been made in each autopsy. 

In Case 4 the extensive lung changes had resulted in severe damage to the 
right side of the heart as evidenced bj'' both clinical and postmortem obseiwa- 
tions. The occurrence of clinical heart failure or pathologic dilation and hyper- 
troph}'' of the right ventricle has been described several times, ^®' i®’ 2 ® and has 

been thoroughh’’ discussed b 3 '’ Longcope.” Direct cardiac involvement b 3 '’ sarcoid 
tubercles, causing death, as in Case 20, has been frequentl 3 ’' mentioned in the 
literature,® - 5. as has as 3 Tnptomatic cardiac sarcoidosis (Cases 2 and 11). 

In three instances (Cases 8, 14, 22) there was associated proven tuberculosis. 
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In Case 14 a shift in tuberculin reactions from negative to positive occurred. 
The lesions of sarcoidosis in the lungs and Ijunpli nodes in this case indicated 
that thej'' were older than the distinguishable tuberculous ones, likewise, in 
Case 22 the diseases were coexistent and recognizable microscojiically. The pras- 
ence of Schaumann bodies in the lesions of sarcoidosis in Case 22 was a ])ositivc 
help in differentiating the separate types of granulomas; for although the}’ are 
not pathognomonic for sarcoidosis, the}’’ have not been oliscrvcd in tuberculosis. 
In Case 9 the presence of tuberculosis was determined post mortem bj' inocula- 

ORGANS AFFECTEO IN 22 AUTOPSIED CASES OF SARCOIDOSIS 

Number of Coses 

LUNGS 18 

LIVER I e 


LYMPH NODES 17 
SPLEEN 17 

KIDNEYS 5 

BRAIN a MENINGES 3 
SKELETAL MUSCLES 2 
BONE MARROW I 

SMALL INTESTINE I 
EYES I 

GENITALIA I 

ENDOCRINE SYSTEM I 

6 lb 20 30 40 50 60 70 60 9 

Percent of Total Autopsy Coses 

Fig. 3 

tion of guinea pigs with lymph node emulsion. Some doubt could be cast upon 
the results because the animals died in an enteritis ciiidemic which swept awa}'- 
most of the colony. While it cannot be proved that both sarcoidosis and tu- 
berculosis were present in Cases 14 and 22, tin’s conclusion is permissible, espe- 
ciallj’' in view of similar cases reported bj’’ Hollister and HarrclP in which they 
believed that the diseases were coexistent. 

Case 5 in this series is similar to one reported by Enzer,-’’ since ’n both in- 
stances the patients died of purpura. The mechanism of death in these two 
instances, however, may have been different; a background of allergj’- was 
postulated in our Case 5 in the absence of abnormalities of blood, i.e., thrombo- 
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cytopenia, while in Enzer’s case the pancytopenia suggested hj^persplenism. 
Certainb^ in both cases the occurrence of sarcoidosis was entirely incidental to 
the purpura. 

Hisiopathology. In addition to those features enumerated in the opening para- 
graphs of this report under the heading Histologic Features, certain additional 
microscopic findings are of interest. A lesion which seemed to precede the de- 
velopment of sarcoid granulomas was occasionally encountered in uninvolved 
nodes adjacent to others containing well-defined sarcoidosis. This pre-sarcoid 
lesion consisted of a nonspecific proliferation of the littoral sinusoidal reticulo- 
endothelium, giving the picture of wide, choked l3miphatic sinosoids with little 
or no reaction in the rest of the node (Fig. 4 A). The earliest granulomas regularl3r 
arose in juxtaposition to such a sinusoid (Fig. 4 B), but attempts by serial 
section to show that these granulomas developed from the proliferated reticulo- 
endothelium failed. 

From its inception the sarcoid granuloma appeared to be a recognizable entity. 
The earliest lesions in this material were discrete epithelioid granulomas sharply 
delimited from the surrounding tissue and composed of uniform pol5’'hedral 
cells with abundant, acidophilic c3''toplasm, and large, ovoid and vesicular nuclei. 
A few l3TOphoc3des may be seen within the nodule (Fig. 4 B). A fully developed 
miliaiy granuloma presents a narrow rim of two or three la3'’ers of fibroblasts; 
the epithelioid cells elongate and tend to adopt a concentric pattern. Since the 
granulomas alwa3'’S develop in clusters, the3'-. ma3’' appear conglomerate. Usu- 
all3’’, however, even in such a group the individuality of each one can be de- 
termined. The subsequent course is regression b3’- fibrosis (Fig. 5 A). At first the 
fibrosis occurs between and about the individual granulomas with compression 
and isolation of the lesions. The fibrous tissue then rapidly becomes compact, 
h3^alinized, and ends as a dense scar in which but the barest suggestion of the 
previous nodule remains as a few p3dvnotic epithelioid cells, a small cluster of 
l5’-mphoc3’'tes, or an isolated giant cell (Fig. 5 B). 

Frequentl3’', all the granulomas in one organ are at approximately the same 
level of development or regression. This accounts for the peculiar monoton3’’ of 
the tA^pical sarcoid pattern. A^ery occasional^ the disease recurs in “crops”, 


Fig. 4.\. Preceding the development of characteristic sarcoid granulomas, the b^mph 
nodes show a pattern of dilated sinusoids and Iwperplasia of the littoral reticulum of the 
sinuses. This process is particularly seen in Ivmph nodes adjacent to those alread}' involved. 
X 100, AIP Neg. 97778. 

Fig. 4b. The .youngest granuloma of sarcoidosis arises frequenth' immediately adjacent 
to one of the dilated and “choked” sinusoids. Attempts to demonstrate origin of the epi- 
thelioid cells of the granuloma from the h.vperplastic littoral reticulum cells by serial sec- 
tion were not successful. Hematox.vlin and eosin stain, X 300, AIP Neg. 97692. 

Fig. .5.-^. Fibrosis is proceeding in and about the granuloma of sarcoidosis, but the iden- 
t it. V of the individual lesions remains. X 100, AIP Neg. 97638. 

Fig. OB. Healing has continued to nearly complete fibrosis leaving scattered giant 
cells, lymphocytes and a few pvknotic epithelioid cells. Hematoxylin and eosin stain, 
X 100, AlP Neg. 97780. 

Fig. 6. The small granuloma shows a peripheral rim of two or three la 3 "ers of fibroblasts 
from which fibrosis progresses. The process has advanced to .show some degree of peripheral 
hvalinization at the periphery of this granuloma. Hemato.x 3 din and eosin stain, X 300, AIP 
Neg. 97634. 
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with lesions of two, or possibh’^ three, different ages. For any one “crop” the 
consistent pattern remains. 

Giant cells have been frequently observed and described in the lesions of 
sarcoidosis. In this series the giant cells were occasionally of the Langhans ti'^pe, 
although more often of the foreign bodj’- variety. This latter form is e.xtremely 
variable, especialh’’ when the cell is accommodating to an irregular Schaumann 
body (Fig. 7). Nuclei number from 10 to 50 or more, retaining the ovoid vesicular 
appearance of the histiocjdic nucleus. The cjdoplasm is usuall}'- eosinophilic and 
granular, but often shows peculiar fine vacuolization which is positive to specific 
stain for fat. 

Giant cell inclusions of two t 3 ’’pes are occasional!}’’ encountered in granulomas 
of sarcoidosis, the Schaumann bodj’^*® (Fig. 7) and the spiculated bodj’’^ or 
“asteroid”® (Fig. 8). Inclusions were encountered in 6 per cent (IS cases) in our 
histologic material: Schaumann bodies in 3.6 per cent and “asteroids” in 2 per 
cent. In one case both types of inclusion occurred. The “asteroids” were alwa 5 ’’S 
found in giant cells; Schaumann 'bodies, on the other hand, often were extra- 
cellular, looking as though thej’’ had been extruded from an adjacent giant cell. 
Neither of the inclusion bodies is specific for sarcoidosis, the Schaumann body 
occurring in at least two other conditions, in the Ij'-mph nodes of Ij'-mphopathia 
verereum and in giant cells in a Ij^mph node immediately draining an area of 
regional ileitis (Fig. 9). The “asteroids” have been seen in a variety of chronic 
granulomatous diseases, including tuberculosis, leprosj’’, histoplasmosis, schisto- 
somiasis and lipoidal granuloma. In fact, the “asteroid” occurs so much more 
frequentl}’’ in lesions other than sarcoidosis, that one is inclined to be cautious 
of a diagnosis of sarcoidosis in “asteroid”-containing material. 

In an occasional case the presence of vacuolization had been observed both 
in the epithelioid cells comprising the granulomas and in the giant cells. In the 
latter the vacuolization is usuall}^ very fine, best described as dust-like, occurring 
in a peculiar ring occupjdng the center of the giant cell. The ordinarj’’ fat stains 
are positive in these cases, demonstrating the veiy fine fat droplets. As in the 
case of the inclusion bodies, these fat changes are b}’^ no means specific for sar- 
coidosis and occur in an}’’ of the lesions in which “asteroids” occur. The two 
findings, fine fat Vacuolization and “asteroids”, are coincidental so regularly 
that we feel there is a relationship between the two even though it has been im- 
possible to demonstrate beyond question the transition of the one form into the 
other. 

Fig. 7. A foreign-body giant coll containing about 20 recognizable nuclei is accommodat- 
ing to a large Schaumann body. The typical concentric laminations and deep basophilia 
are shown. These bodies were found in 4 per cent of the cases of sarcoidosis. Hematoxylin 
and eosin stain, X 1000, AIP Neg. 95620. 

Fig. S. a spiculated body or “asteroid” is seen in a giant cell in sarcoidosis. The tj'pical 
spider-like processes arise from a central eosinophilic bodj’. These inclusions occurred in 2 
per cent of the sarcoidosis material but much more frej^uently in a large number of other 
types of granulomas. Both types of inclusions, the spiculated body and the Schaumann 
body, are nonspecific. Hemal o.xylin and cosin stain, X 915, AIP Neg. 6S312. 

Fig. 9. Schaumann bodies in isolated foreign-body giant cells in a mesenteric lymph 
node adjacent to an area of regional ileitis. These inclusions are identical to those seen in 
sarcoidosis. Hematoxylin and eosin stain, X 355, AIP Neg. 977SS. 
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Necrosis in sarcoidosis has been infrequently described. In our material, vaiy- 
ing amounts of necrosis have been encountered in 107 cases, or in 35 per cent of 
the total. The necrosis is characteristic in type and in location. It is invariabl}^ 
of the t 3 '’pe referred to as “fibrinoid”. Tinctoriallj’- it is- stronglj’' eosinophilic. 
Minute areas maj'' be seen in the center of an individual granuloma, but the 
greatest degree of necrosis is in the area of confluence of several contiguous 
granulomas. A few intact lymphocytes may occur about the peripheiy of the 
necrotic area, but otherwise the necrosis is characteristically acellular (Fig. 
lOA). It is in the total lack of cells and cellular debris with homogeneous, fibrillar 
zones of necrosis that this t 3 '-pe is distinguished from the caseation of tuberculosis 
(Fig. lOB). 


SUMMARY AND CONCLUSIONS 

This clinical and pathologic review of 300 cases ivith granulomas diagnosed as 
sarcoidosis includes brief reports of 22 autopsied cases. All lesions conformed to 
histologic criteria for the disease. 

1. Clinical findings. The review of clinical features showed the following: 

a. The disease reached peak occurrence in the 20-24 3 '’ear age group. 

b. The disease occurred 17 times as often among Negro men as among 
Avhite men in the Army. 

c. Of the 258 patients who presented S 3 TTiptoms on admission to the hos- 
pital, the most common were: enlarged l 3 Tnph nodes (86 per cent), 
cough (20 per cent), weight loss (19 per cent), skin manifestations (16 
per cent), low-grade fever (15 per cent), malaise (10 per cent), and 
weakness (10 per cent). 

d. In the entire group of 300 patients, the organs most frequently affected 
were: l 3 Tnph nodes, 83 per cent; skin, 21 per cent; bone, 17 per cent; 
eyes and liver, each 9 per cent; and spleen, 8 per cent. Other organs were 
each involved in less than 3 per cent of the cases. 

e. Over two-thirds of the patients were admitted to hospitals within six 
months after they first noticed s 3 miptoms. 

f. Roentgenologic examinations showed mediastinal widening in 76 per 
cent of patients examined, wliile small bone involvement was seen in 
36 per cent of the patients who had roentgenologic examinations of the 
extremities. 

g. Tuberculin skin tests wei-e negative in 97 per cent of 88 patients. 

h. The sedimentation rate was elevated in 62 per cent of 52 patients. 

i. liyperproteinemia of 8 Gm. or more per 100 ml. of blood was present in 
one-third of 40 patients. 

2. Follow-nj). Sevent 3 ’^-five per cent of the patients answering a follow-up 

questionnaire reported recurrence of s 3 ’’mptoms consistent with sarcoidosis; 

94 per cent knew of no other similar cases occurring at the time and place 

as theirs, and the replies of the other 4 (6 per cent), each of whom reported 

one other similar illness, can be seriousl 3 ’’ questioned. As to cause, the 
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Fios. 10a and 10b. a and B contrast, the fibrillar “fibrinoid” necrosis, 
A, of sarcoidosis and very early caseation necrosis, B, of tuberculosis. In 
sarcoidosis acellularity and lack of nuclear debris is noted, while in early 
tuberculous necrosis degenerating cells and cell fragments make up the 
necrotic zone. Hematoxylin and eosin stain, X 300, AIP Xegs. OTGtC 
and 97696. 
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majority did not know the cause, and most of the remaining persons attrib- 
uted their trouble to exposure, overexertion, or upper respiratory infections. 

3. Antopsicd cases. Twenty-two autopsied cases of sarcoidosis are added to 
02 collected from the literature. Sarcoidosis was unsuspected until autopsy 
in 14, or in nearlj'- two-thirds of our cases, and in onty 3 Avas death un- 
equivocallj^ due to sarcoidosis. Three of the 22 patients had associated 
sarcoidosis and tuberculosis (2 from vdiom tissue had been removed at 
operation also shoAved associated tuberculosis) and an additional 2 of the 
22 shoAved abacterial, caseating lesions of the adrenal glands Avith clinical 
Addison’s disease. 

4. HisiopaUiology. RevieAv of the histopathologic material shoAved the follow- 
ing: 

a. In IjTnph nodes, proliferation of the sinusoidal reticulum almost in- 
variably preceded the development of the tubercles of sarcoidosis. 

b. The miliary granuloma of sarcoidosis Avas characteristic and in its adult 
fonn appeared as a discrete, sharply delimited lesion, composed of con- 
centrically arranged, variabty elongated, epithelioid cells. Since all the 
granulomas in one organ AA’^ere usually at the same stage of develop- 
ment, a peculiar monotony of pattern resulted. 

c. The lesions of sarcoidosis healed by fibrosis. 

d. Giant cells of both Langhans and foreign-body type Avere common. 

e. Giant cell inclusions occurred in 6 per cent of the material, Schaumann 
bodies in 4 per cent and spiculated bodies (“asteroids”) in 2 per cent. 
None of these AA^as specific for sarcoidosis. 

f. “Fibrinoid” necrosis, usually distinguishable from the caseation of tu- 
berculosis, occurred in 35 per cent of this material. 
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HASHIMOTO’S AND RIEDEL’S STRUMAS AND 

lyjmphadenoid goiter* 


S. M. RABSON; M.D., axd J. E. ARATA, M.D.f 
From the Department of Pathology, Saint Joseph Hospital, Fort Wayne, Indiana 

Three cases, including that of a j’’oungmanwhohad two operations Avithinnine 
months, are the basis for this report Avhich may shed light on the pathologj’- and 
inter-relationship of Riedel’s and Hashimoto’s strumas and lymphadenoid goiter. 
The Adews expressed here tend to support those offered by ShaAA' and Smith,-* 
Boyden, Coller and Bugher,* and Vaux.-^ 

DISCUSSION OF TERMINOLOGy 

Struina fibrosa (Riedel). In 1896 RiedeP® described, unfortunately too briefly, 
a unique process in the thyroid gland w’^hich led to an extraordinarily hard 
tumor firmly bound to the surrounding structures. The large blood vessels of 
the neck and trachea could not be separated from the mass aaMcIi suggested an 
inoperable ncAV groAAdh, AAdiereas microscopic examination demonstrated infiltra- 
tion and compression of thyroid tissues by “round cells”. In each of the 2 re- 
ported cases operation had to be discontinued Avithout removing the entire lesion. 
The first patient Avas entirel}’’ freed of his complaints but suffered repeated 
“strokes” and, 15 months after operation, died of nephritis. The other patient 
also recovered from the operation but expired tAvo months aftei’Avard, apparently 
of pulmonary embolism. Necropsy Avas not done. 

At the same meeting at AA’’hich Riedel discussed the condition, Kardua“ told 
of a “similar case” in a 12 year old girl in AA'hom it AA^as not possible to resect the 
gland completely. Eighteen months later the child had completely recoAmred. 

In 1897 Riedel*^ reported another case, that of a 29 year old man AAuth a similar 
illness. Treatment AAdth potassium iodide had been futile, and at operation the 
surgeon AA'as unable to remove the thyroid completehc He did excise a hard, 
gra}^ to AA'hite Avalnut-sized portion. Microscopically, there AA'ere spindle and 
round cells, and it Avas difficult to decide AA'hether the process Avas inflammatory 
or neoplastic, but further clinical obseiwation established its benign character. 
Si.x months later, Riedel remoAmd a AA'edge-shaped area to relieAm pressure that 
Avas causing nocturnal dyspnea. Hoarseness continued, but respiratory em- 
barrassment ceased. FolIoAving operation the mass became smaller. 

In 1910 Riedel-* reported upon the subsequent history of 2 of the patients. 
The first patient mentioned in the report of 1896 had expired one year and three 
months after operation from nephritis: at autopsy the thyroid shoAA^ed recession 
of the “iron-hard” struma. The patient mentioned in the 1897 report had no 

* Read bj' title at the Twenty-Seventh Annual A'leeting of the American Society of 
Clinical Pathologists, in Chicago, October 14, 1948. 

Receiv'ed for publication, December 20, 1948. 

t Present address: Alaj'o Clinic, Rochester, Minnesota. 
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complaints in 1901 referable to the thjn-oid and liad been able to ivorlc. In 1905 
he suffered a gastric hemoiThage and later that j'ear dyspnea returned. From 
1905 to 1909 the respiratory difficulty was so se^'ere as to interfere with sleep. 
After that period the symptom gradually diminished in severity, and bi' 1910 
there was no evidence of goiter. Lar 3 ’ngeal examination at that time rei'ealed 
stenosis of the subglottic space and of the trachea. 

The stiuma which Riedel descilbed was typically seen in .young persons, is'as 
characterized by subacute swelling and hardness of the th.yroid and later was 
associated with marked dj’^spnea but no fever; microscopicallj% there was piling 
up of spindle and round cells between the noimal elements of the thjToid, with 
progressive encroachment upon the latter, and “slight endarteritis, as noted in 
manj'- chronic inflammatory processes”. Riedel emphasized the infrequencx' of the 
disease, having seen onlj^ three instances among 1063 operations for goiter. He 
also pointed out that in Gilatscheck’s patient the condition had spontaneoush' 
healed. Riedel had found hardening of the tlyroid gland bj" calcification and in 
malignant disease, and stated that “iron-hard” struma was one of man.y thx'roid 
conditions which might develop to a certain point and then recede. It was his 
opinion that many patients had died because of an erroneous diagnosis of in- 
operable carcinoma of the th 3 a'oid in xvhich no attempt was made to relieve the 
pressui'e. 

In none of Riedel’s publications xvas there ary' mention of hyiierthroidism 
or h 3 '^pothyroidism, or the status of l 3 Tnphoid tissues. He did not sa 3 ' what he 
meant b 3 '' “round cells”. D 3 'spnea apiiarentb’- was the prominent s 3 TOptom, and 
the operative findings were characteristic in that the thyi-oid gland was x'cr.v 
hard, fixed to the surrounding structures, and x'irtuall 3 ’' impossilile to resect. 

Struma lymphomatosa (Hashwiolo). In 1912, two 3 'ears after Riedel’s last 
communication, Hashimoto" described in detail “l 3 'mphomatous changes of the 
tlyroid (struma l 3 TOphomatosa)”. Much confusion and misunderstanding have 
arisen, liowex^er, because the following important phrase in Hashimoto’s prelude 
has been discounted or overlooked: “a definite alteration of the parenclmna am/ 
(our italics) of the interstitium”. 

All 4 of his patients were women, over 40 3 ''eai-s of age, xxlio resided in non- 
goitrous areas. The 3 ^ gave no histor 3 ’- of severe pressure s 3 'mptoms or of other 
thyroid disturbance. They all developed postoperative myxedema, requiring the 
administration of th 3 U'oid substance, and their conx'alescence was prolonged. 
Microscopicalb’", the l 3 ’mphoid follicles were richest in the border zone of the 
extirpated glandular tissues, and the acini were lined b 3 ' a single la 3 'er of epi- 
thelial cells. The status of stroma and its relation to paronch 3 'ma wore of especial 
interest, and Hashimoto’s words are worth quoting. 

“The character of the eonnoctive tissue is a very important one in our cases. It showed 
everywhere a marked proliferation which offered a very pretty ])icture with van Gieson’s 
stain. The former [connective tissue) was diffuse, and in Case 4 was cspcciall.v well pro- 
nounced so that the lobular arrangement of the acini was no longer recognizable. Also 
interesting was the relationship between the connective tissue proliferation and the change 
in the alveoli. The alveoli in the proliferated connective tissue were very sparse and were 
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characterized bj’ tlie small size. The}' contained onlj' little substance [colloid] and that little 
was represented bj- a small amount of amorphous, dirty red-staining material. In isolated 
places one secs a circumscribed strongly developed mass of connective tissue enclosing a 
number of vciy small alveoli. Further, it appears very striking that the connective tissue is 
dilTusely infiltrated bA' mononuclear leukocj'tes. This round cell infiltration, which consists 
principall}' of small h-mphocytes, showed the same striking characteristic finding in all our 
cases. Between these round cells we saw, in addition, a great number of plasma cells, the 
protoplasm and nuclei of which stained quite typically. The round cell infiltration chieflj’ 
involved the areas about, a few larger vessels.” (pp. 22S-229) 

Hashimoto’s versus Riedel’s struma. Hashimoto then compared Riedel’s struma 
with struma lymphomatosa ; in each there was no histoiy of previous illness. 
Riedel’s patients were in the third, and his, in the fifth decade of life. Hashimoto’s 
4 patients were women while Riedel’s, with one exception (Kardua’s patient), 
were males. In Hashimoto’s struma, the thju-oid had a tough consistencj’’, but 
in Riedel’s struma the gland was as hard as iron. In Hashimoto’s struma, at 
operation it was difficult to free the thyroid capsule, but in Riedel’s report, it 
was stated that complete extirpation was impossible. 

“Round cell” infiltration was described in both conditions, according to the 
Japanese Avorker, as Avas proliferation of connective tissue and atrophy of alveoli. 
Riedel did not mention lymph follicle formation in his strumas since his attention 
apparentlj'’ Avas fixed on the gross and microscopic feature of intense fibrosis. 
Hashimoto further emphasized that in both states, during the postoperative 
course, the remaining portion of the enlarged thyroid gradually receded. 

Hashimoto concluded that there Avas extreme proliferation of the Ij'^mphatic 
elements, especially of lymph follicles, that the struma in advanced form had a 
tough consistency AAdiich could simulate a malignant tumor, that operation Avas 
folloAved by disappearance of the tumor, but that one should avoid extensive 
resection. 

Interpretation of various writers. With the passage of time Riedel and Hashi- 
moto AA'ere A’-ariouslj'’ interpreted. Boyd,- for example, remarked that “areas of 
irregular cellular hyperplasia as AA^ell as the pale germ centers of the lymph follicles 
may persist” in Riedel’s struma, although Riedel gaA’-e no similar description. 
As for Hashimoto’s disease, Boyd stated that “fibrosis is also present but is not 
a marked feature,” although the Japanese Avorker emphasized the striking fibrosis. 
Foot,® in his textbook, omitted any mention of the stroma in Hashimoto’s disease. 

Additional evidence that the criteria for the diagnosis of the tAvo types of 
stimna were not being obseiwed AA'as furnished by reports of cases in AA'hich the 
pathologist found it difficult to decide Avhether struma fibrosa or struma lympho- 
matosa Avas present or in AA’hich the tAvo states Avere described as being simul- 
taneousl}’’ present. Means^^ described tAA'o cases (13796, 10824) in his book, “The 
Thyroid and Its Diseases”. In the 1937 edition (p. 506) he doubted that the tAA'o 
types of struma AA'ere fundamentallj’’ different, but in the second edition (1948), 
he agreed (p. 483) that Riedel’s and Hashimoto’s strumas Avere separate entities. 
More recently, Merrington'® reported a case of thju-oiditis ‘Svith features of both 
Riedel’s and Hashimoto’s thyroiditis.” The author called the areas Avith fibrosis, 
Riedel’s disease, and considered those AA'ith “marked l 3 ’^mphoc 3 '’tic infiltration and 
degeneration [!] characteristic of Hashimoto’s disease.” 
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McGavack'® added new features to Ijolli strumas. He .staled that “signs of 
hyperthyroidism are relatively common, especially in the early states” of Itiedcl’s 
disease. He also recorded another hitherto unmcntioned factor; “Jn .«harp con- 
trast to Kiedel’s struma, significant alterations in the ^•ascular wall [in Hashi- 
moto’s disease], other than those associated with coincidencfal aHeifosclerosis, 
do not occur.” 

Lymphadenoid goiter. According to IMcGavack, Hashimoto’s disea.se is the 
same as lymphadenoid goitei', an opinion shared by IlellwigS who described the 
microscopic picture as the same in both conditions. The latter, however, vitiated 
his comparison bj' noting that in none of his 4 cases was there any increase in 
connective tissue; Hashimoto had emphasized fibrosis as a cardinal sign. It seems 
reasonable, then, that “lymphadenoid goiter” perhaps ought to be reserved for 
those cases which have profound l3'’mphoc3d ic infiltration and hunphoid ti.ssue 
formation, and atrophj'^ of epithelium, but no fil^rosis. 

The role of th3a'oid function in l3Tnphadenoid goiter is of interest. Hcllwig 
wrote that the characteristic histologic changes of this t3'pe of goiter ma}' be 
present in t3'^pical exophthalmic goiter, a “fact of particular interest [that] has 
been overlooked 1)3’- most authors.” Almost a fourth of his cases of exophthalmic 
goiter showed small islands of tissue alteration like those in 13’mphadenoid goiter. 
Beattie and Dickson' went further than Hcllwig and called this condition a 
“secondaiy change in goitres.” The3’^ wrote a.? follows: 

“Thus, in the latter stages of a primary Ip-ijcrplastic toxic (primary exophthalmie) goitre, 
there ma.v be degeneration and general atropip' of the epithelium ns the result of exhaustion. 
In some cases, the degeneration and atrophy are focal, and around and obscuring the de- 
generating acini, collections of b’mphocytes appear, sometimes even forming l,vmph nodes. 
The name ‘lymphadenoid goitre’ has been applied to this type of change which is best re- 
garded as a regression than as a special tj-pcof goitre. Some examples of Riedel’s struma may 
represent a final state of this regression” (pp. 830-831). 

At this juncture it ma3" be worthwhile to consider the status of 13011 phoid tissue 
in the thyroid gland. It is the experience of any morbid anatomist who has access 
to a large necrops3'- sendee to find a small proportion of glands with l3'niphoid 
tissue. Warthin=“ referred to a constitutional factor, the Gra^'cs constitution, 
undei‘l3dng both to.xic adenoma and e.xophthalmic goiter, and stated that, most 
important and constant in the pathology of exophthalmic goitei- was hyperplasia 
of the primitive ]3TOph nodes of the tlp'roid. He asserted that there wci'C micro- 
scopic differences between slightl3'’ and over-iodized tlyroids, and that the latter, 
among other things, had l3TOphoid tissues with lyperplastic gei-m centci-s and 
l3Tnphoid exhaustion. Warthin remarked that “Many of these oi-er-iodized cases 
show a diffuse l3’’niphoid infiltration, and a proliferation of the stroma and pmsent 
the microscopic features of a so-called ligneous th3’roiditis or Riedel’s struma.” 
Here again, microscopic features described 1)3' Hashimoto in struma h'liipho- 
matosa were classified with the Riedel label. 

Hellwig’s e.xplanation of the mechani.sm of production of b'mphadenoid goiter 
was not at variance with that of Beattie and Dickson. He regarded it as a dis- 
turbance of the normal tlyroid C3'cle, with release greater than manufacture and 
storage. The loss of colloid, then, was a s3Tnptom of In-potlyroidi-sm. The h-mph- 
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adenoid foci in almost 25 per cent of exophthalmic goiters, according to Hellwig, 
reiJi’osented areas where the abilit3’- to S3mthesize intrafollicular iodine had been 
lost; most of the gland, however, had still retained that propert5\ The cause of 
the disturbance was suggested as an excess of th 30-0 tropic hormone. 

There was no mention of fibrosis in Beattie and Dickson's account of Bunph- 
adenoid goiter, nor was fibrosis demonstrated in their photomicrograph of the 
condition. In short, l3rmphadenoid goiter is not the same as Hashimoto’s struma, 
and, as Beattie and Dickson report and Hellwig suggests, probabl3’’ represents a 
later or exhausted phase of h3'^perth3u-oidism or of the Graves constitution. 

'i^aux,-'' in 1938 , described 38 cases of what she designated "l3Tnphadenoid 
goitre” and emplo3'-ed the term to include cases of what Hellwig called b}' that 
name, as well as instances of tltyroid disease which satisf3’- the criteria of Hash- 
imoto’s struma. Her attempt to identify some cases as those of Riedel’s struma 
must be challenged; the}^ did not fulfill the standards of that condition either in 
word or picture, but the3'' could readily be recognized as examples of 
struma l3’'mphomatosa. The same comment holds tme for the report of Bo3’'den 
ct al.^ of Riedel’s stmma in which both illustrations and textual descriptions were 
those of Hashimoto’s disease. Is l3mphadenoid goiter, then, a forerunner of 
struma 13'^mphomatosa or struma fibrosa, and are the latter related to each other? 

Cxirrcni opinions. Despite Hashimoto’s declaration of the man3'’ points of 
similarity between Riedel’s struma and the struma described b}’’ him (“struma 
bmphomatosa,” as emplo3’'ed b3’’ Hashimoto, and “lymphadenoid goiter” are not 
synonyms), at present the opinion is commonl}’’ held that there is no demon- 
strable relationship between the two conditions. Crile'* for example, included 
them in a trilog3'' of th3’'roiditis, all considered unrelated to each other. The third 
of the group was that of subacute (pseudotuberculous or giant cell) tltyroiditis. 

hlarshall et had yet another classification of “chronic th3U’oiditis,” unre- 
lated to h3'’poplasia, adenomatous goiter, or to tumor. They emplo3’’ed three 
categories. The first categoiy was subdiAuded into tAvo types, both of Avhich ex- 
pressed reactions “that seem to be due obAdousb’’ to infection,” as also suggested 
b3’' McClintock and Wright.’® The first t3'^pe Avas one of subacute inflammation 
in AA'hich neutrophilic leukoc3Tes AA-ere identified, there AA^as spillage of colloid, 
and foreign bod3^ giant cells AA'ere present. One subt3'^pe A\’as Riedel’s struma de- 
scribed as the teiminal or fibrotic stage (of infection) in AA'hich there Avas little 
sign of inflammation, and foreign bod3’- giant cells Avere usually absent. Marshall’s 
second categor3'' Avas Hashimoto’s strama and the third, chronic nonspecific 
thyroiditis. 

The SC.T distribution of struma fibrosa and struma tymphomatosa has been dis- 
cussed. Hashimoto’s 4 patients AA’ere Avomen, and this feature has been frequently 
emphasized. For example, of the 78 cases of this disease collected b3'’ IMarshall 
et al. onl3'’ one case aa’us seen in a male. Crile’s’ series of 14 patients consisted of 
2 men and 12 Avomen. McClintock and Wright, on the other hand, reported that 
Riedel’s struma occurred AA'ith the same sex distribution as in other tlyu'oid 
diseases. Crile, as AA'ell as IMarshall, hoAveAmr, recorded a predominance of their 
cases in female patients. It appears, then, that Riedel’s struma and Hashimoto’s 
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disease do not differ in frequenc3'- in the sexes from that of thyroid disease gen- 
erally. 

Microscopically, in Riedel’s disease McClintock and Wright'^ obsen-ed diffuse 
fibrosis of the affected portion of the tigroid with vaiying numbers of surviving 
acini. ’l^Hiere the acini were intact, they were grouped in clusters and small nests, 
and appeared to be compressed by the surrounding dense fibrous stroma. The 
cells of the remaining alveoli were not remarkable. Accumulations of Ij-mpho- 
cytes, and occasionally of other leukocytes were found, but these were focal and 
appeared to be definitely inflammatoiy. L3Tnph nodules, so prominent in Hash- 
imoto’s struma, were not found. In 7 of 11 cases of Riedel’s struma, Crile^ found 
that “the inflamrnatory reaction appears to center about a degenerating ade- 
noma.” The fact that Riedel never gave a detailed microscopic report of the 
findings in his cases perhaps explains much of the confusion concerning the 
criteria for the diagnosis and understanding of the condition. 

Hashimoto’s disease is generall3^ regarded as being originall3" bilateral and 
remaining so throughout the disease, but it is still disputed whether Riedel’s 
struma is a unilateral affliction. In the series of McClintock and Wright,'® 30 
per cent were unilateral, while of the 11 cases recorded lyy Crile, 5 were initialh' 
bilateral and G unilateral. Of the latter, 2 later developed invoh'cment of the 
other lobe. In summaiy, the th3’’roid is apparent^' diffuse^" affected in both t3"pes 
of struma, even though all areas arc not necessarily affected to the same degree 
at the same time. 

Evidence of hyperth3"roidism in Riedel’s struma is rare and equivocal. Crile® 
wrote that he had never encountered a single instance. Wahlberg-® reported it 
present in the onty case of that condition among the 2350 cases of th3’roid dis- 
ease in his personal practice. Nowhere in his monograph did Wahlberg establish 
his criteria of struma fibrosa and of struma Rmiphomatosa. In addition, the 
description of “granuloc3ffes” suggested the presence of a primal^' inflammatoiy 
process. 63^ the time the state of Riedel’s disease is reached it is likeh' that the 
tltyrotoxicosis has “burnt itself out”. 

In the cases reported b3' Marshall ci h3"poth3u-oidism was present in 7 
per cent of Riedel's struma before, and in 27 per cent after, operation. The basal 
metabolic rate of Crile’s' patients ranged from minus 2 to plus 28 per cent (aver- 
age, plus 2 per cent). hlcClintock and Wright'® reported that 2G per cent of pa- 
tients with Riedel’s stnima developed Inqmthyroidism post operatively com- 
pared to 75 per cent of patients with Hashimoto’s disease as recorded in other 
pul^lished reports. 

As for hypciihjroicHsm in struma hjmphomatosa, ^Vahllicrg-® reported that one 
of his 4 patients fell into that categoiy. Clinical suspicion of thyrotoxicosis was 
confirmed by the patient’s reaction to preoperafive thcrapt". Two of the 9 pa- 
tients of Bo3'dcn, Coller and Bugher'' had clinical evidence of thyroid into.xication. 
In general, however, the basal metabolic rate has not been described as elevated 
to thyrotoxic levels in Hashimoto’s struma. This was confirmed 1)3' ^'aux;-' of 10 
patients in this categonq 7 had h3’-poth3Toidism and none, evidence of toxicit3'. 



75G 


RABSOX AND ARATA 


REPORT OF CASES 

Case 1 

A 20 year old white woman (45-6854) underwent partial thyroidectomy in October, 1945. 
For three years she had had “choking spells” and progressive enlargement of the thyroid 
gland. The basal metabolic rate was plus 30 per cent, and an iodine preparation was given 
for about a month before operation. 

Each of the ttvo similar specimens (45-1802) from the lateral lobes measured 
3.5 X 2 X 4 cm. Nonxial pink tissue tvas largel 3 '^ replaced b 3 '' gra 3 ’^ lobulated tissue, 
and it was noted that the picture suggested Hashimoto’s disease. Microscopicall 3 '-, 
the normal architecture tvas no longer discernible, and in its place was a basic 
structure of l 3 fmphoid tissue with well-fonned follicles having large germinal 
centers (Fig. 1, A). Throughout the bTOphoid tissue small foci of atrophic small 
acini were seen; some of the latter were without lumens (Fig. 1, B), and others 
contained a small amount of thin colloid. There Avere also areas with relativel 3 ^ 
normal appearing acini which Avere separated b 3 '' dense connecth'-e tissue or b 3 r 
proliferating connectiA'’e tissue. The diagnosis made at the time AA'as struma l 3 "mph- 
omatosa (Hashimoto). 

Case 2 

A 30 3 'ear old overweight white woman (45-7057) had a subtotal removal of an enlarged 
th 3 Toid in November, 1945. She had had profound psjmhic disturbance including fear of 
fainting in crowded places, severe perspiration without exertion, and tiredness. The basal 
metabolic rate before operation was plus 25 per cent and iodine therapy was emploirnd. 
Five months after thyroid resection, the rate was plus 10 per cent. 

The resected lateral lobes (45-1858) AA’-ere each about 3 x 3 x 1 cm. and AA'cre 
described b3'’ the surgeon as “enlarged and fibrotic.” On section, the indefinite^ 
nodular tissues AA-ere gra3^ to tan to deep pink. In one lobe there Avas a circum- 
scribed tan nodule, 1.5 cm. in maximum diameter. All microscopic sections in- 
dicated that the normal th3'’roid structure aa'Us disturbed ; it aa'rs largel3'' obliterated 
b3" large areas of B’^mphoid tissue Avith genuine follicles (Fig. 2, A). Where the 
lymphoid tissue Avas less pronounced, there Avas a fine reticulum Avith B^mphoid 
cells in the interstitial stroma. As a result, the thyroid acini (Fig. 2, B) Avere 
separated from each other but AA'ere generally small and AA'ithout lumens. Where 
lumens Avere present, the3’' Avere filled Avith dense nonvacuolated colloid. Fibrosis 
AA'as prominent in some areas. Here, too, the immediate diagnosis Avas struma 
Bunphomatosa (Hashimoto). 


Case 3 

Clinical histori/. A 27 year old white man, who had not felt well for the preceding six 
months, noticed rapid enlargement of the neck in December, 1945. A weight loss of .55 pounds 


Fig. 1. Case 1. Lj-mphadenoid goiter, showing 'marked lymphoid tissue hyperplasia 
(.\). The atrophic th\Toid acini (B) are masked Ija’ h'mphoid tissue. Hematoxylin and eosin. 

X no. 

Fig. 2. Case 2. Lvmphadenoid goiter, showing marked lymphoid tissue hyperplasia (A). 
The degree of thyroid acinar atrophy (B) is less marked than in Figure 1. Hematoxjdin and 
eosin. X CO. 
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was attributed to a diabetic state of nine years’ standing. The swelling of the neck persisted. 
He developed a sensation of choking and shortness of breath and consulted a physician in 
January, 1946. His mother had died following a thj-roid operation and the maternal grand- 
mother had had diabetes. The thyroid was diffusely enlarged, firm and smooth. There was 
marked tremor and exophthalmos and the basal metabolic rate U’as plus 47 per cent. De- 
spite the use of phenobarbital and thiouracil, there was no improvement and a month later 
the metabolic rate had climbed to plus 71 per cent. Lugol’s solution was now prescribed, the 
nervousness decreased and he gained 40 pounds in weight. On July 1, 1946, the patient was 
admitted (46-4281) to the hospital. The basal metabolic rate just before admission was plus 
50 per cent; the blood sugar level was not at normal levels although a total dose of about 
100 units of insulin was administered daily. At operation, July 2, the surgeon was unable to 
remove all of the very firm and smooth right lateral lobe because of its firm adherence to the 
surrounding structures. 

Pallwlogic anatomy. The operative specimen (46-1146) measured 7 x 5.5 x 3 
cm. and tveighed 57 Gm. It tvas composed of closely packed indefinitely lobulated 
pale gra 3 '--tan tissue. Microscopically, there was a distinct lobular arrangement 
of th 5 ’'roid substance with septa of varying thickness and densitj'’ (Fig. 3). The 
first striking feature was the absence of lumens in most acini (Fig. 3, A). Only 
a few distinct lumens tvere present and these were generallj’’ empty. The acini 
Avith the smallest lumens had papillaty intrusions. The single layer of alveolar 
epithelium AA^as culDoidal to low columnar and indefinitelj'’ finely granular. The 
absence of lumens Avas more apparent than real, because the Afery finely reticulated 
colloid in the lumens blended Avith the ctyoplasm of the adjacent cells. The alveoli 
Avere regular as AA’ere their cells, and mitotic figures AA'ere not found. It AA’as the 
increase of interlobular and interstitial connective tissue AA’hich aa'bs responsible 
for the film consistency of the specimen. The connective tissue in some places 
Avas dense, acellular and collagenous (Fig. 4, A) ; in other areas, it Avas less mature, 
being more cellular, looser and more Amscular. The process of fibrosis could be 
folloAA'ed from relativelj’’ early proliferation to the end-stage of dense fibrous 
tissue. Another prominent feature aa'us the finding of large areas of true bmphoid 
tissue (Fig. 3, B) Avith follicles and germinal centers (Fig. 4, C). Such foci AA’ere 
found largel}’- Avithin the lobules, but they AA’ere also seen in the septa. 

The diagnosis AA’as GraA^es’ disease of the less common type in AA’hich the acini 
Avere not dilated but merely increased in number. As in the usual type, there AA’as 
thinning and disappearance of colloid and marked hyperplasia of the lymphoid 
apparatus. NoAA’here Avas there evidence of neoplasia. 

Postoperative course. Following operation, the patient continued to receive thiouracil 
and phenobarbital and improvement Avas progressive. The basal metabolic rate in November 
1946 was minus o per cent. In December, he was readmitted to the hospital for three days to 
control his diabetes, and upon discharge was advised to continue to take insulin and thio- 
uracil. D 3 ’spnca and a sense of choking Avere recorded as still present. 

In March, 1947, the patient again entered the hospital (47-1946) for the removal of the 


Fig. 3. Case 3 (1st operation). Lj’mphadenoid goiter; hvperthj’roidism. Areas of epi- 
thelial liA’pcrplasia (A) separated bj’ large fields of lymphoid tissue (B). Hematoxj’lin and 
eosin. X 85. 

Fig. 4. Case 3 (1st operation). Lj’mphadenoid goiter; hypertlwroidism. Obvious fibrosis 
(A) disturbs the normal lobular pattern of acini (B). IiA’mphoid tissue (C) is prominent. 
Hematoxylin and eosin. X 60. 
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other (left) lateral lobe of the thyroid gland. Difficulty in breathing and the choking sensa- 
tion were more severe, but there was no clinical evidence of hj^perthyroidism. He demanded 
operation because he regarded the gland as ph3'sical]3' disfiguring. The gland was smooth, 
ver3’ hard and peripherall3' firml3' fi.ved to the surrounding structures. 

Opemtion. At operation, the surgeon was again amazed at the hardness of the gland. 
It seemed to be even more adherent to the surrounding structures than had been the lobe 
which was partialh' removed in Jul3’’ 1946 . Again the physician was unable to resect the en- 
tire lobe and had to be satisfied with removing a portion of it. He feared he was dealing with 
carcinoma of the th3'roid. 

Pathologic anatomy. The single specimen (47-0444) measured 6.5 x 4 x 2.4 cm. 
and weighed 36 Gm. It was partly encapsulated and partlj’- lobulated, gray and 
firm. On section, there were small fields of grayish tan tissue surrounded by 
thicker and thinner strands of obvious scar tissue. Several sections presented a 
similar microscopic picture. Only in a few places was one able to identify struc- 
tures definitely resembling thyroid acini (Fig. 5, A). The gland was largely re- 
placed by interlacing bundles and strands of dense collagenous tissue, a moderate 
amount of cellular connective tissue, and numerous islands of Ijnnphoid tissue 
having large germinal centers (Fig. 5, B). The surviving thyroid acini were small 
and lined by one to three layers of cuboidal, pol 3 ’'hedral cells with indistinct 
boundaries. There was no colloid in the lumens and, in many places, the latter 
Avere almost completel}’- obliterated bj’- the compression of the acini by the dense 
connective tissue. In many places one was not certain whether the cells were 
Ijonphoid or acinar cells. No mitotic figures were noted in the epithelial cells and 
only a few in the lymphoid follicles. 

In only one microscopic section was there evidence of epithelial hj^'perplasia. 
In a small area there Avere several foci of closelj'^ placed round to OA^al acini in 
A'-eiy scanty stroma. The alveoli AA'ere formed of a single layer of tall cuboidal to 
tall columnar A'^esiculated epithelial cells Avith single regular nuclei Avhich Aurtually 
shoAved no mitosis. The lumens AA'ere either absent or extremely small. Vascularity 
AA'as not a prominent feature of the specimen. Foci of calcium AA’ere found in the 
Avails of a feAV A^essels. The diagnosis submitted Avas fibrosis of thju’oid (Riedeks 
type), and residual focal Itypertrophy of thju’oid. 

Dr. Hellwig’ kindb’ furnished microscopic slides of a case in which the changes resembled 
those of the two specimens of Case 3. A 61 3 ’ear old obese white Avoman had progressive 
painless and otherwise s 3 'mptomless swelling of the neck for a 3 -ear. A few weeks before 
operation, choking sensation and mild toxic s 3 ’mptoms appeared. The basal metabolic rate 
a Aveek before operation Avas plus 26 per cent and, six da3-s later, after iodine therap3', plus 
19 per cent. The blood cholesterol was S8.2 mg. The tl^'roid gland, AA-hich AA-as firm and dif- 
fuseh’ enlarged, extended behind and AA-as firmb- adherent to the trachea. There Avas an 
uneventful recoA-er 3 -. The patient Avas discharged on the tenth da 3 -. 

The operative specimen AA-eighed 105 Gm.; the left lobe measured 7x6x3 cm., the 
right lobe, 9x6x3 cm., and the isthmus AA-as 2 cm. Avide. The cut surface, Avhich Avas free 
of nodules, Avas pale gra 3 -. The tissues AA-erc vor 3 ’- hard, especialb- near the surface, and 
had a gritt 3 - character Avhen cut. Microscopicalb', most areas resembled those of the first 
specimen of Case 3, but there Avere foci of dense fibrosis and parench 3 -mal atropln- like 
those in the second specimen. 
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COMMENT 

It was clear, after reviewing the papers of Riedel and Hasliimoto, as well as 
of other authors, that the original diagnosis in our 3 cases would have to be 
revised. Cases 1 and 2 (both patients were women) now are regarded as instances 
of lymphadenoid goiter, as the temi is used by Heliwig.* The relatively slight 
degree of fibrosis might be interpreted as of little significance or else as jiointing 



Fig. 5. Case 3 (2nd operation). Struma Ij'mpliomatosa (Hasliimot o’.s disease). Sm.-ill fields of atrophic 
thyroid acini (A) survive despite the intense filirosis (black areas). Lymphoid hyperplasia with follicle 
formation (B) is prominent . Trichrome stain (Masson-Gohlncr-Foot). X 31. 


to future greater fibrosis, had the operations not liecn performed. In the third 
case, that of the young man, without knowledge of the previous Iiistoiy, tlie 
diagnosis must be Hashimoto’s struma. At tlic time the second specimen was 
obtained, the basal metabolic rate was well within normal limits. The thyroid 
gland \vas firnily adherent to the adjacent tissue, perhaps more fimily than 
originally described by Hasliimoto. Grossly and micro.scopically, the second 
specimen was that of struma lyphomatosa since it .showed the following features: 
richness of lymphoid tissue, marked fibrosis and severe atrophy of epithelial 
elements. 



7G2 


RABSON AICD ARATA 


\\niat about the first specimen in Case 3 , olitained during a period of marked 
tli.yrotoxicosis? The general paucit5’- of profound epithelial atrophj'- and the less 
^vell pronounced fibrosis is the anatomic e\ddence, and the emphaticallj’- elevated 
basal metabolic rate, the ply^siologic evidence against Hashimoto’s struma and 
for l3Tnphadenoid goiter. Here, in a single patient, are gathered the links uniting 
the latter two states. 

Were it not for the presence of l3’-mphoid tissue, the diagnosis of the second 
specimen of Case 3 logical^ would be Riedel’s strama. It is assumed, of course, 
that Riedel-“~-- did not mention l5'-mphoid tissue in his brief microscopic de- 
scription of the lesion that bears liis name because b’-mphoid tissue Avas not 
present. In short, the presence or absence of 13’mphoid tissue, as Hashimoto in- 
dicated, is probabl3’' the basic factor in distinguishing struma lymphomatosa 
from Riedel’s disease. 

It may be suggested, then, that Hashimoto’s struma represents the end-stage 
in the immlutionary histoiy of the Graves’ constitution, AAdth or without th3a-o- 
toxicosis, Avith l3Tnphadenoid goiter as an interim phase. It must be emphasized 
that the evolution from the earliest to the latest stages can stop at an3’- lex^el, 
either temporaril3'- or pennanentl3y The AoeAvs of Vaux^^ thus are in part reiterated 
and those of Jolfi® contradicted. Bo3'-den, Coller and Bughei-^ expressed similar 
ideas if, for “Riedel’s struma” as expressed in their title, there is substituted 
“Hashimoto’s disease” of AAdrich their cases Avere representative. They Avrote 
that “ . . . the peculiar pathological changes . . . are largely the result of pro- 
longed iodine ingestion in indwiduals of the GvaA’^es constitution type.” The3' 
assiuned that their patients, liAung in the “goiter belt,” had taken iodine although 
such a history Avas obtained onl3'- in a mino^it3^ The3’’ did not, however, regard 
iodine as the sole etiologic agent. Iodine perhaps exaggerates other influences as 
3’’et to be identified, ljut apparentl3>' is not essential to the production of the thyroid 
changes described in the present paper. 

ShaAv and Smith,-^ almost 25 years ago, described 6 cases of “Riedel’s chronic 
tltyroiditis,” including the condition described b3^ Hashimoto^ in 1912 as “struma 
l3Tnphomatosa”. The3" regarded the latter as the earty stage of Riedel’s disease. 
Their Cases 1 and 2 , described as being Avithout appreciable fibrosis, Avere likened 
to those reported b3’' Hashimoto, but from the description and photomicrographs, 
both instances might better be diagnosed as l3Tnphadenoid goiter. Their Case 4 , 
tAvice operated upon, satisfies the criteria of advanced struma l3miphomatosa, 
and Cases 3 and 6, of Riedel’s struma. The authors e.xplained the absence of 
m3^xedema b3^ the .surviAml of enough nonnal thyroid epithelial tissue. They 
concluded that struma fibrosa is a chronic granulomatous inflammatory disease. 

That Hashimoto’s and Riedel’s strumas haAm been regarded as inflammatoiy 
states has alread3’' been discussed. The recent report of Patterson and Starkey,*® 
dcA'oted to these conditions, included them in the categoiy of chronic tlyu-oiditis. 
The authors rejected the aucav that the tAvo states AA'ere related; clinically, hoAv- 
CA'er, there Avas close approximation. The3’’ failed to indicate the cause of the 
inflammation. In discussing the paper, Marshall** reaffinned that Riedel’s struma 
AA’as the end-stage of infection, and that struma 13’mphomatosa fell into the 
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group of “nonspecific” chronic tlijn-oiditis. He also stated that the reaction may 
be due to irritation or to trauma, neither of which was defined. Patterson and 
Starkey did not describe the relationship of the Graves constitution to tlie struma, 
although there was a brief reference that in the early stages of Hashimoto’s dis- 
ease there may be “a transient hj^perthyroidism” ; that statement was not am- 
plified. 

Other writers also agree that Riedel’s struma is a terminal phase, equivalent 
to stiTima lymphomatosa, in which adenomatous goiter is present. Karsner'- 
wrote that in Riedel’s disease “adenomatous foci of hyperplasia may be found.” 
In 7 of 11 cases of this condition Crile' uncovered degenerating adenomas ap- 
parently serving as nuclei for the fibrotic reaction and added (hat ‘‘this may be 
the clue to its etiology.” Marschall d also made the obsciwation that “Ex- 
amples of such change [reaction to injury or irradiation] are seen in the pathologic 
states of hyperplasia, adenomatous goiter and tumor. In hj^perplasia fibrosis . . . 
is frequent.” Reasonable objections to this thesis have been preisented (Vaux)-' 
that the presence of adenomata is coincidental and unrelated to theprimar3'patho- 
logic process, a position with which the present authors tend to agree. 

While Vaux’s claim is not unlikelj', that Riedel’s struma is a late phase of 
Hashimoto’s disease, it could not be substantiated from the textual descriptions 
or from the photomicrographs of her report. What she identified as the late state 
and tei-med Riedel’s stinma must be regarded as struma l3'mphomato.sa because 
of the presence of a rich suppl3'’ of l3Tnplioid tissue. This, howe\-cr, does not 
gainsay the reasonableness of her premise that struma fibrosa is the end stage. 
The clinical alterations of the th3’-roid activit3' represented anatomicall3' 1 ) 3 - 
Hashimoto’s and Riedel’s strumas make it not unlikely that the latter is the 
successor to the former. The much greater adherence of the struma fibrosa to 
adjacent structures also points to greater fibrosis, and in the intense fibrotic 
process the l3Tnphoid tissue, still surviving in the “Hashimoto” phase, may suc- 
cumb, thus producing the “Riedel” or end-stage. 

SUMMARY 

1 . Three cases of thyroid disease are reported, in the third of which two oj}- 
erations were performed. Similar findings were encountered in the first two cases 
and at the first operation of the third case; these were considered compatible 
with a diagnosis of l3Tnphadenoid goiter. The second specimen of the last ca.se 
was diagnosed as struma RTOphomatosa (Hashimoto’s disease). 

2 . In the involutional history of goiters of persons with the Graves’ constitu- 
tion a sequence beginning with Rmiphoid h3'perplasia, may be identified as fol- 
lows: lymphadenoid goiter, struma Rmiphomatosa (Hashimoto), and struma 
fibrosa (Riedel). The involution may stop at any level, either temporarily or 
pei-manently. Factors influencing the thyroid state may influence the rate and 
severit3’’ of the progression. 

Acknowledgments. Th.anks arc clue to Dr. L. K. Gould and Dr. E. H. Kruse for furnisliiiii; 
clinical data, and to Mrs. Grace Brooks for her technical assistance. 
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CYTOLOGIC DIAGNOSIS OF BKOXCITOGENIC CABCINOMA* 

LEWIS B. WOOLNER, M.D., and JOIIK R. .AfcDOXALn, M.D. 

From the Section on Surgical Palhologg, Mago Clinic, liochcatcr, Minnrsola 

Diagnosis of broncliogcnie caiTinoina by llic stnoar toc^bnic lias boon tlio 
subject of considerable investigation since the original work of Dudgeon and 
Wriglcy’ in 1935. Preliminary studies by various authors indicate that carcinoma 
cells may be found in sputum or bronchial secretions in fiO to SO i)cr cent of the 
cases of cancer of the lung. 

Cytologic e.xamination of sputum and bronchial secretions has been carried 
out in the authors’ laboratory for almost three years. During this jieriod, sputum 
or bronchial secretions of apjiroximatoly 3000 jiatients have been examined and 
a cytologic diagnosis of carcinoma has been made in 320 ca.ses. Our experience 
falls int o two stages. The first. 150 positiA'e diagnoses given on the basis of smears 
represent a period of study during which familiarity with cytologic mcthod.s was 
gi-adually acquired. An analysis of this first group of 150 cases in which the 
rc.sults were positive has been published by us. The second grouj) of 150 jrosi- 
tivc cytologic diagimses represents a period of evaluation of the method as a 
routine diagnostic procedure and forms the subject of this paper. During this 
period, cytologic studies have been made on the majority of patients with 
roentgenologic or other c\'idcnce of thoracic disease of any tyj)c. A (iomparison 
of the two series of cases is i)rovided. 

In order to determine the actual incidence of cases missed by routine cytologic 
studies (false negatives) it was decided to examine the case records of all p.ntients 
on whom cytologic examination gave negative results during the ])oriod coveilng 
the last 100 cases in which positive results were obtained. Simtum or bronchial 
secretions of -ISS patients wore e.xamined during this time and reported negative 
foi’ carcinoma cells. 'I’he details of this cytologic study of 5SS patients are re- 
ported below. 


TIOCIINIC 

The technic employed has been outlined in a previous jaqK'r by us.’’’ Briefly, 
5 smear.s ])repared fi'om each specimen are fixed, while wet, in alcohol-ether 
mixture according to the method of Papanicolaou.- .As a routine procedun* we 
have used Harris’ hemato.xylin with dilute eo.sin as a counter.stain, and we have 
found this method of staining to be entirely satisfactory. This procedure gives 
adequate nuclear detail and has the added advantage of simplicity ami familiarity 
to pathologists. 

eiUTHUi.v run cvtoi.ogic- diag.vosis or CAm•I^•o.^t.\ 

The characteristics of exfoli.ated cancer cells as seen in sputum or bronchial 
secretions have been outlined by various authors. Variations in the appearance 

* Rpceivocl for piibliration, March 3, 111-19. 



700 


■WOOLXER AXD McDOXALD 


of the cells, according to the histologic type of tumor in the bronchus, has been 
outlined b}' us previousl}’^ ■ ^ and will not be repeated in this paper. In general, 
carcinoma ceils can be distinguished from normal cells bj’- their large size, varia- 
tion in size and shape of the cells and of the nuclei, increase in the nuclear cyto- 
plasmic ratio, hj^perchromatism of the nuclei, and presence of coarse chromatin 
and prominent nucleoli. 

In the majority of cases small clumps of carcinoma cells are present in the 
smear, and it is on such cell groups that the diagnosis is most readily based 
(Fig. la). It should be pointed out, however, that a diagnosis of carcinoma is 
just as readily made on scattered, isolated, single cancer cells (Fig. lb). It is 
obviously unsafe to place too much reliance on one or two cells no matter how 
atypical, but in practice if one such cell is found, continued search will reveal 
others. In our routine work, a cytologic diagnosis of cancer is not infrequently 
made on a total of 10 or 15 cells scattered throughout the 5 slides. If fewer than 
this number are present, additional specimens are examined until sufficient 
evidence for a positive diagnosis has been accumulated. 

Small cell (“oat-cell”) bronchogenic carcinomas are the most difficult to 
diagnose from smears (Fig. Ic). The cells are of small size, sometimes onlj’- 
slightlj'- larger than l 3 maphoc 3 ''tes, and great care must be taken to avoid false- 
positive results in this group. Variation in size of the nuclei is probablj’’ the most 
important single feature in distinguishing these cells from normal. 

ACCURACY' OF DIAGNOSIS BY CYTOLOGIC EXAMINATION OF SPUTUM AND 

BRONCHIAL SECRETIONS 

False-Posilive Diagnoses 

In the second series of 150 patients with positive cytologic evidence of car- 
cinoma, the final diagnosis of dismissal from the clinic is of interest. In 89 cases a 
diagnosis of bronchogenic carcinoma was established by tissue section. In 55 
cases tissue was not obtained and the diagnosis of bronchogenic carcinoma Avas 
based on clinical and roentgenologic eAudence. This Avas supported by such 
secondaiy eAudence as metastasis to bone or lymph nodes, fixed Amcal cord, 
pleural effusion, Horner’s sjmdrome, superior Amna caAml obstmction or the 
gross appearance at bronchoscopic examination. In all these cases the lesions 
Avere considered inoperable on surgical consultation. In 4 cases a knoAAm carcinoma 
Avas present elscAA-here, namety, in the breast, rectum, prostate and uterus, so 
that the pulmonary lesion Avas presumably metastatic. In one case, a carcinoma 
of the hypophai’jmx Avas found, representing the onlj’’ case in this series in AA’hich 
the malignant process Avas outside the loAA'er part of the respiratoiy tract. 

In one proA^ed case, a false-positiAm result Avas obtained on the basis of smears. 
The cytologic diagnosis Avas small-cell carcinoma. A right pneumonectom}^ A\'as 
done and pathologic examination revealed only chronic pneumonitis. On reAucAA' 
of the smears in this case, after further experience AA'ith small-cell carcinoma, 
AA'e feel that the atypical cells responsible for the error represented closeb^ packed 
collections of large IjTnphocjdes. 
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The low incidence of false-positive results repi’esents an improvement over 
that in the earlier series of 150 cases reported by us. In this earlier series, 3 
false-positive results were given on the basis of smears, and in 2 other cases the 
final diagnosis concerning the inflammatorj'- or neoplastic nature of the lesion 
was not established. 

The value of the method as an adjunct to bronchoscopic biopsy is indicated 
by the relatively low rate of positive results on bronchoscopic biopsj^ in both 
series (Table 1). Manj^ lesions in the upper lobes and peripheiy are out of reach 
of the bronchoscope, and in such cases cytologic studies provide the onty means 
of making a microscopic diagnosis of cancer. 



Fig. 1. Carcinoma cells in sputum (hemato.xylin and eosin, X 750). a. Clump of carcinoma cells, 
b. Isolated cells found in different parts of the smear. Numerous other single carcinoma cells were 
present in this case. c. Clump of cells in the sputum from a patient with small-cell bronchogenic 
carcinoma. Note absence of cytoplasm and variation in size of nuclei. The cells in this case are some- 
what larger than in the usual “oat-cell” carcinoma. 

Our results indicate that use of the smear technic will reduce materiallj'- the 
number of preoperative diagnoses of “indeterminate pulmonary lesion”. The 
number of cases in which exploration was carried out and the microscopic basis 
for the diagnosis are shown in Table 1. In both series in approximately 40 per 
cent of patients undergoing surgical exploration, smears presented the only 
preoperath’e microscopic evidence of cancer. Similar findings were noted in the 
cases in which pneumonectomj^ or lobectomy^ was done. Resection was done in 
9 cases of the first series and in 14 cases of the second series on the basis of posi- 
tive cjdologic findings in sputum or bronchial secretions. 

False-Negative Results 

In order to determine the incidence of false-negative results in routine cyto- 
logic studies on patients with suspected pulmonaiy disease, an arbitraiy period 
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covering our last 100 patients with positive results was selected. The records on 
all patients with negative results on cj’-tologic study during this period were 
examined and the dismissal diagnosis on each patient noted. The patients on 
whom cjdologic studies were carried out during this period were grouped as 
follows: patients with positive c 3 ’’tologic evidence, all of whom were believed to 

TABLE 1 

Carcinoma Cells in Sputuji or Bronchial Secretions: Value of Cytologic 
Examination as an Adjunct to Biopsy- in Two Consecutive Series of 150 
Cases, Each in Which the Results Were Positive 



SEKJES 1, CASES 

SERIES 2, CASES 

Bronchoscopic e.vamination 

Positive results in biopsv 

104 

60 (63%) 
58* 

31 

27 

24 

15 

9 

103 

55 (53%) 
52t 

31 

21 

32 

18 

14 

Surgical exploration 

On basis of biopsy 

On basis of smear ' 

Pneumonectomj' or lobectom}' 

On basis of biopsv 

On basis of smear 



* Includes 2 false-positive results, 
t Includes 1 false-positive result. 


TABLE 2 

Final Diagnoses in 488 Patients in Whom the Results of Cytologic 
Examination of Sputum for Carcinoma Cells Were Negative 


DUGSOSES 


Bronchogenic carcinoma proved bj' tissue section 

Bronchogenic carconoma diagnosed primarily on the basis 

clinical and roentgenologic evidence 

Indeterminate, probable bronchogenic carcinoma 

Total cases of proved or suspected bronchogenic carcinoma 

Indeterminate, probably non-neoplastic 

Possible metastatic carcinoma of lung 

Adenoma of bronchus 

Non-neoplastic pulmonary disease 


Total patients 


NO. OF patients 


ofl 


47 


21 

18 

S 

39 

30 

5 

367 


488 


have bronchogenic carcinoma, 100; patients with negative cytologic evidence, 
488; and total patients examined, 588. 

Of the 488 patients with negative results on cjdologic study, sputum was 
examined in 404 and bronchial secretions in 199. Both sputum and secretions 
were examined in 116. The number of sputum specimens submitted ranged from 
1 to 8, with an average of 1.78 per patient. One specimen of bronchial secretion 
was examined on each of 190 patients who undenvent bronchoscopic examination 
and 2 specimens were examined on each of the remaining 9 patients. The final 
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diagnoses on the 488 patients, determined either clinicallj^ or at operation, are 
listed in Table 2. Forty-seven cases of proved or strongly suspected bronchogenic 
carcinoma were missed on routine cytologic examination. In 7 of these cases a 
single specimen of bronchial secretion was examined ; in 21 cases sputum examina- 
tion alone was carried out on an average of 2 specimens per patient, and in 19 
cases both sputum and bronchial secretions were examined, an average of 2.3 
specimens of sputum and one specimen of bronchial secretion being examined 
from each patient. 

Calculated on the basis of the total number of 147 patients with bronchogenic 
carcinoma during this period, results of routine cjdologic examination were 
positive in 100, representing positive findings in 68 per cent. 

SUMMARY 

A. diagnosis of carcinoma based on cytologic examination of sputum or bron- 
chial secretions has been made on 300 patients. This total has been divided into 
two groups, the first 150 cases representing a period of investigation with the 
method and the second 150 cases representing a period of eiYaluation of the 
method as a routine procedure in the diagnosis of thoracic diseases. Proved false- 
positive results in 3 cases in the first series and in one in the second series were 
reported. In a group of 588 patients with miscellaneous diseases of the thorax, 
on whom a routine cytologic examination of sputum or bronchial secretions was 
carried out, bronchogenic carcinoma was proved or suspected in 147. In 100 
patients, or in 68 per cent of the total, the lesions were detected bj^ a cytologic 
examination of sputum or bronchial secretions. 
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PROGRESSION FRO^I “PRECANCER” STAGE TO EARLY 
CARCINO^IA OF CERVIX WITHIN ONE YEAR 

Combined Cytologic and Histologic Study ayitii Report of a Case* 

J. ERNEST AYRE, M.D., and W. BURTON AYRE, JvI.D. 

From the Departvicnt of Obstetrics and Gynecology, Royal Victoria Hospital, and the Cytological 
Laboratories, McGill University, Montreal, Canada 

Behavior of a lesion constitutes the final criterion of diagnosis. For over 50 
years pathologists have identified lesions as malignant on the basis of their 
behavior pattern as revealed by tissue biopsy. Hansemann,® however, as early 
as 1892 emphasized the morphologic characteristics of the cell as a sole and 
sufficient criterion of malignancy. The recent advent of the Papanicolaou tech- 
nics®"'® has focussed anew the attention of numerous investigators upon in- 
dividual cell characteristics as evidence of malignant disease. By the application 
of these technics in vaginal cytologj'-, serial studies in subjects having cells of 
abnormal morphology are readily possible. This report presents the cytologic and 
histologic features of one such case. Epithelial smears from the uterine cervix 
showed apparent progression from an abnonnal or “precancer” cell type to cells 
representative of actual malignancy. 

The method of scraping cells from the surface of the uterine cervix,- the so- 
called “surface-biopsj''” of cells from the squamocolumnar region, is one modifica- 
tion of the Papanicolaou technic. Cendcal cancer arises in a knovii accessible 
area, the squamous margin of the squamocolumnar junction.'^' - Schiller," 
with his vast experience in this field, is quite dogmatic in stating that 100 per 
cent of squamous cancers arise at this point. The surface-scraping technic con- 
sists in scraping the cells from the squamous marginal area as a method of 
detecting early eiddence of malignant change. After stud 3 dng manj’’ thousand 
samples of cells from this area using this teclmic, we hai^e classified cells into 
the following four general types; (1) noiTnal, (2) inflammatoiy, (3) “precancer”® 
and (4) cancer. 

There has been much controversj’- concerning the designation as “precancer” 
cells of certain borderline or suspicious cells scraped from this area. This is to be 

* This work was supported by funds from the Public Health Foundation for Cancer and 
Blood Pressure Research, Inc., Stamford, Connecticut. 

These studies were jiresented in a paper before the American Association for the Stud}’ 
of Neoplastic Diseases, Washington, D. C., .April 8, 1949. 

Received for publication. May 9, 1949. 


Fig. 1. First biopsy of cervix was made in October 1948. The diagnosis was chronic cer- 
vicitis with erosion. A higher magnification of the area indicated by the arrow is shown in 
Figure 2. This is the only area in which any degree of abnormal cell change was demonstrable 
altliough multiple sections were cut. For five months preceding this ccrvic.al biopsy, re- 
peated surface-cell scrapings consistently revealed innumerable cells and cell clusters 
diaenosed cytologically as “precancer” cells. X 15. 

Fig. 2. Higher power of area indicated bv arrow in Figure 1 , showing some “cell atypism”. 
X 100. 
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expected in view of onr scant knowledge of the factors that influence cells or 
that are associated with the metamorphosis of cells to a malignant state. The 
term "precancer” arouses antagonism in the minds of certain pathologists, and 
an altei’native has been sought. The term “nearo-cancer” was first suggested to 
the author by Dr. Alexander Sj^meonides and Dr. Harold J. Stewart in a discus- 
sion at the National Cancer Institute. This teim indicates the “earliest stage”, 
and it is our belief that this stage, the "nearo-carcinoma” stage, of growth maj’’ 
be a precurser to the entity called "carcinoma in situ" or “intra-epithelial car- 
cinoma”. 

iSince behavior constitutes the ultimate criterion of diagnosis, we have been 
studjdng the behavior of cells from the same subjects during the past four years, 
and we are graduallj'' gaining new knowledge concerning this controversial stage 
of cellular growth. IManj'- years will probably elapse before we learn to understand 
the transitional stages in the development of a malignant process. In the present 
case an unusual opportunity was afforded to stud}’^, both by c}^tologic and bj^ 
histologic technics, different stages of the growth process. The combined cyto- 
histologic studies would appear to indicate relativel}’’ rapid progression in this 
case, from a cytologic stage diagnosed as “precancer” to actual carcinoma. 

REPORT OF CASE 

Mrs. S., age 32, para 3, was first seen bj"- us in June, 1948, when she attended our free 
gynecologic clinic in the Roj'al Victoria Hospital. This patient had no specific gynecologic 
complaint, but slated that since the birth of a dead-born infant two j-ears previouslj', she 
had not felt well and complained of irritability. The cervix appeared normal, but the 
routine surface-scraping from the squamocolumnar region of the cervix, which is 
taken from every new clinic patient, revealed cells of the “precancer” type (nearo-car- 
cinoma cells). The surface-scraping C 3 ’tologic test was again reported as “precancer” in 
Jul.v 1948 and also in September 1948. In October the patient was admitted to the hospital 
and tissue was excised from the cervix and curetted from the endometrium for biopsj'. 
Multiple sections were cut from the cervical tissue (Fig. 1). An excerpt from the pathologic 
report reads: “Sections of cervix show with the exception of 2 or 3 areas, almost complete 
loss of all layers of the squamous epithelium. There is a marked infiltration of the sub- 
epithelial laj'er with red blood cells. There is a fibroblastic proliferation in the same area. 
There are 3 or'4 places where the squamous epithelium is forming. This seems somewhat 
hvporplastic. No evidence of malignancj'. The glands are normal. Anatomic summarj': 
Cervix, healing erosion, squamous hj’perplasia.” 

Careful study of the sections revealed one tinj' area of “cell atypism” illustrated under 
high power magnification in Figure 2. The patient was discharged from the hospital without 
further treatment, but careful follow-up was continued. During the course of the next 
five months, the character of the abnormal cells in the cervical cell-scrapings was investi- 
gated from various aspects. Histochcmical studies revealed that, unlike normal cells, 
the.v were porsistentl.v low in glycogen content. 

In an attempt to promote reversion to normal, efforts were directed toward overcoming 
this cytoglycoponia. The action of estrogen and progesterone in promoting the deposition of 


Fio. .3. Photomicrograph of tissue from surface removed for biops%’ six months after the 
first biopsy and 10 months after first surface-cell scraping which was diagnosed as showing 
“prccanccr” coll changes. X 200. 

Fto. 4. High i)owor of one area of lesion seen in Figure 3, showing evidence of apparent 
infiltration. Olisorvc well marked anaplasia and mitotic figures of squamous carcinoma. 
X 3.50. 
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Klycogen in tlic normal squamous cells of the vaginal and cervical epithelium is well known. 
A therapeutic trial on these reagents, therefore, was given. From November 4, 1948 to De- 
cember C, 1948, a total of 480 mg. of progesterone was given intramuscularly in 20 mg. doses 
at fairl 3 ' regular intervals. From December 10, 1948, to Februarj’ 10, 1949, a total of 1500 mg. 
of stilbcslrol was given intramuscularlj' beginning with 10 mg. doses dailj' and graduallj' 
increasing to a maximum of 50 mg. dail 3 '. In addition, throughout the period from November 
4, 1948 to jMarch 21, 1949, large doses of vitamin B complex were given orall 3 ' and intramus- 
cularl 3 '. During this period of five months, 60 C 3 'tologic cervical scrapings were taken at 
frequent intervals. The gl 3 -cogen content of the cells was not influenced b 3 " therap 3 '. Mor- 
phologic cell studies indicated progression apparentl 3 ' to an actual carcinoma. The cervix, 
meanwhile, still exhibited an unchanged normal gross appearance and there were no S 3 'mp- 
toms, such as bleeding or discharge, suggestive of carcinoma. Indeed, cervical scrapings with 
the wooden spatula (Fig. 6) failed to produce an 3 ' subsequent traumatic oozing of blood 
which frequentl 3 ' occurs when clinicall 3 ' malignant tissue is scraped with the spatula. Cer- 
vical biopsies were again secured on March 20th in the Woman’s Pavilion, Ilo 3 ml Victoria 
Hospital, and in view of the absence of an 3 ’^ focal lesion of suspicious character, the entire 
ring of tissue comprising the squamocolumnar junction (Figs. 7 and 8) was excised.' Fol- 
lowing the excision of this cone of cervical tissue, elcctroconization was emplo 3 ’-ed to remove 
an additional cone of endocervical tissue. This procedure performs the function of sealing 
off both h’mphatics and blood vessels against possible spread of cancer cells, while the ex- 
cision of the extra cone of endocervical tissue is believed to have further therapeutic value. 

A “ring-section” presents the pathologist tvith adequate tissue cleanly excised 
(and not cooked and destroyed Ijy the high frequency current), pennitting 
multiple blocks to be made from the four quadrants of the squamocolumnar 
circumference. Indeed, the tissue is available for serial sections if this is found 
necessary or desiraljle. Figures 3 and 4 show an island of tissue ttdiich appears 
to indicate definite infiltration. 

An excerpt from the pathologic report reads: “This squamous epithelium is 
hyperplastic and there is in several areas evidence of basal cell hyperplasia. In 
addition, there is loss of normal polarity with anaplasia of the squamous epithe- 
lium in manj'" places. There are a few mitoses in the superficial third of the epi- 
thelium. There is marked tonguing of the basal la5’’ers and immsion of the glands 
with this same tissue. Anatomic summaiy: Endometrium, Iwperplasia; Cervix, 
carcinoma in situ, ‘early invasion’.” 

Following careful study of the tissues and discussion Avith a number of gyne- 
cologists of the Royal Victoria Hospital staff, it was decided to treat this patient 
by surgical extirpation. Accordingly, in April 1949 a panhysterectomy Avas per- 
formed and serial sections Avere then made of the remoA’^ed ceiwix. No further 
malignant tissue Avas identified, indicating that the “ring-excision” of the cone 


Fig. 5. Clinical appearance of the cervix j)reccding second removal of tissue for biops 3 '. 
Observe absence of ain’ clinical lesion to arouse suspicion of carcinoma. 

Fig. 6. Diagrammatic representation of surface-scraping of cervix. (1) Arroiy points to 
squamocolumnar junction of the cervix. (2) Arrow points to endocervical epithelium. Tech- 
nic for cervical scraping. The cervical scraper collects cells from the spot where tissue is 
surgicalh’ removed for biops 3 '. R scrapes the squamous margin, in which area cancer is prone 
to develop. Two scrapings are taken from each patient. The cervical mucus adheres better 
to the wood than to glass. The first scraping removes the mucus-plug and the cells which 
have been exfoliated into it. The second scraping scrapes cells and cell clusters from the 
tissue below the level of exfoliation. The cells arc fresh and their origin is known. The cell 
clusters from the surface scraping furnish material for a most sensitive test to permit 
evaluation of abnormal growth in the cells. 





Fir.. 7. Cervical conc-knife (senior author’s design) for securing ring-section from squamo- 
columnar junction of the cervi.':. 


A 



1 2 

Fin. S. Diagrammatic representation of uterine cervix with cone knife in operation. (1) Normal- 
apiiearing type, showing small squamocolumnar circumference near cervical os. (2) Eroded type, 
showing large squamocolumnar circumference. A, endoccrvical glandular epithelium, B, margin of 
squamous ejiithelium (squamocolumnar junction) and C, squamous epithelium of cervix. The 
pointed blade with the dual razorsharp edges is in.sertcd into the cervix 0.5 cm. distal to the mar- 
gin of the squamous epithelium, being directed toward the center of the cervical circumference. 
A circular “ring” of tissue is excised, removing the entire sciuamocolumnar junctional zone for 
biojisy. Preclinical squamous cervical cancer will be found, if present, in the clear nonstippled 
portion of the cxcisetl collar of tissue. 
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of tissue embracing the squamocolumiiar region had apparently removed the 
entire neoplasm. 

It is not proposed in this preliminary paper to present in detail the morphologic 
features and characteristics of cells designated as “precancer” or “nearo-cancer” 
cells. To demonstrate these cells adequately, their true microscopic appearance 
is better presented bj’’ color photomicrographs. These null be published at a 
later date along with a follow-up of a larger group of cases in which periodic 
studies were made o^’■er a three-year period. It perhaps is not remarkable that 
progression to early carcinoma was demonstrable in this case though the rate of 
progression is doubtless extremely variable in different cases of cervical cancer. 
It is of greater interest, howcArer, to emphasize that a sensitive method of iden- 
tifying the early formatiA’'e stage of cervical cancer is noAV within our reach. 


SUMMARY 

A case is presented in ndiich abnormal, so-called “precancer” cell types in 
epithelial smears from the uterine cendx were studied at frequent inteiwals 
Avithin one 3''ear. Progesterone and stilbestrol AA-ere administered for a three- 
month period during this time in an effort to promote noimal cell development, 
AAuthout success. The abnormal cells exhibited morphologic progressive change to 
a malignant type, folloAving AAhich biopsies of cendcal tissue confirmed the 
presence of carcinoma in an early infiltrative stage. Clinicalfy, the cendx remained 
grossly noimal in appearance throughout the period of observation. 

It is the opinion of the Avriters that the cervical cell-scraping modification of 
the Papanicolaou technic constitutes a useful and highly sensitive method of 
studying the morpholog}’’ of cervical epithelial cells. These studies in cervical 
cytology are bringing to light more and more evidence in support of the statement 
made by the illustrious James EAving: “It is not true that a pathological condition 
must be either cancer or not cancer. It maj"- be neither one nor the other. It maj’- 
be in the process of becoming cancer.” 
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FURTHER STUDIES ON THE rh"’ FACTOR* 

A. S. WIENER, M.D., L. J. UNGER, M.D., and C. A. MAZZARINO, B.A. 

From the Serological Laboralonj, Office of the Chief Medical Examiner, New York, and the 
Blood and Plasma Bank of the Neio York University-Bcllevuc Medical Center, 

New York, New York 

In a previous article^® the results of investigations of a new variant of the Rli 
factor, rh"', were described. This factor had originally been discovered bj’' Cal- 
lender, Race and Paykoc.^ The purpose of the present report is to describe the 
results of further studies on the rh"' factor. 

In our previous study, confirming the oliservations of Callender ct al, we found 
that anti-rh"' serum clumped only bloods of types Rln and Rh^.f This indicated 
that rh"' is a partial antigen within the structure of the Rhi agglutinogen. The 
question then arose whether similar variants exist among bloods of type rh' and 
type rhy.t In order to settle this point, a series of bloods of type rh' have been 
tested with anti-rh"' semm and in the present paper the results of this study will 
be reported. 


• MATERIALS AND METHODS 

The blood specimens e.xamined were obtained from donors who presented themselves 
at the Blood and Plasma Bank of the New York University-Bellevue Aledical Center. The 
bloods of these donors were first screened with Rho slide-test conglutinating serum. All 
bloods reacting negativelj' with this serum were further tested by the tube-agglutination 
method with anti-Rho, anti-rh', and anti-rh" serums. All bloods which proved to belong to 
type rh' or tj-pe rh,- were then subjected to a complete retesting with serums of specificities 
anti-Rho, anti-rh', and anti-rh" by the tube-agglutination method, and in addition were 
tested with serum of specificities anti -hr' and anti-rh", and some of the specimens were also 
tested with anti-hr"serum. All bloods were also tested for their A-B-0 groups and subgroups 
and for the M-N types. A total of 145 specimens were e.xamined for the rh"' factor, of 
which 120 were derived from members of the Caucasoid race and 25 from the Negroid race. 

RESULTS 

Not one of the 145 bloods tested was clumped by the anti-rh"' serum. A list 
of the blood types of the specimens examined and their racial derivation is 
given in Table 1. Based on the usual incidence of 1 per cent for type rh' among 
Caucasoids and the frequency of approximately 3 per cent among Negroids, 
it will be seen that the series examined represents a studj^ of a random group 
of approximately 12,000 Caucasoid and 750 Negroid persons. 

* Received for publication. May 2, 1949. 

t Blood of phenotype Rln was formerly designed as RlnRho (cf. Wiener’). 

t Blood of phenotype rh,- was formerly designated as rh'rh". 
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TABLE I 

List of Bloods Tested for rh"’ Factor 


CAUCASOIDS 


1. OXrh'rh 

2. BMNrh'rh 

3. A.MNrh'rh 
•1. AiMNrh'rh 
5. ONrh'rli 

G. OMNrh'rli 
7/OMrh'rli 
S. AiMNrh'rh 

0. OMrli'rh 

10. BMrh'rli 

11. AiMNrh'rh 

12. OMrh'rh 

13. AoA-INrh'rli 

14. AiMrh'rh 

15. AiMNrh'rh 
IG. AiMNrh'rh 
17. AiMNrh'rh 
IS. OMNrh'rh 

19. BMrh'rh' 

20. OMrh'rh 

21. AiMrh'rh 

22. OMrh'rh 

23. OMNrh'rh 

24. OMrh'rh 

25. OMNrh'rh 

26. Ai.jMNrh'rh 

27. BMNrh'rh 

28. OMNrh'rh 

29. AiMNrh'rh 

30. AiMrh'rh 


31. OMrli'rh 

32. OMNrh'rh 

33. OMrh'rh 

34. AiMNrh'rh 

35. AiMrh'rh 
3G. AiMNrh'rh 

37. OMrh'rh' 

38. BNrh'rh 

39. OMNrli'rh 

40. AiMNrh'rh 

41. BMNrh'rh 

42. OMNrh'rli 

43. AiMNrh'rh 

44. BMNrh'rh 

45. ONrh'rh 

46. BMrh'rh 

47. BMNrh'rh 

48. AiMNrh'rh 

49. AiMNrh'rh 

50. OMNrh'rh 

51. OMNrh'rh 

52. OMNrh'rh 

53. BMNrh'rh 

54. AoBMNrh'rh 

55. AiMrh'rh 

56. OMrh'rh 

57. OMrh'rh 

58. OMrh'rh' 

59. OMrh'rh 
GO. AiBMrh'rh 


61. OMrh'rh 

62. AiMNrh'rh 

63. AiNrh'rh 

64. AiMNrh'rh 

65. OMNrh'rh 

66. AiMNrh'rh 

67. OMNrh'rh 

68. ONrh'rh 

69. AiMNrh'rh 

70. OMrh'rh 

71. ONrh'rh 

72. OMNrh'rh 

73. OMNrh'rh 

74. AiMrh'rh 

75. AiMrh'rh 

76. OMrh'rh 

77. BMNrh'rh 

78. OMrh'rh 

79. BMrh'rh 

80. BMrh'rh 

81. AiBMrh'rh 

82. BMrh'rh 

83. BMNrh'rh 

84. ONrh'rh 

85. AiMNrh'rh 

86. OMNrh'rh 

87. AiMNrh'rh 

88. OMNrh'rh 

89. AiMNrh'rh 


91. OMNrh'rh 

92. BAIrh'rh 

93. OMNrh'rh 

94. BMrh'rh 

95. AiNrh'rh 

96. OA'INrh'rh 

97. AiNrh'rh 

98. AiAINrh'rh 

99. ONrh'rh 

100. AiMrh'rh 

101. OA'INrh'rh 

102. AiMNrh'rh 

103. AiMNrh'rh 

104. ONrh'rh 

105. OAIrh'rh 

106. BAINrh'rh 

107. ANrh'rh 

108. OMNrh'rh 

109. OMrh'rh 

110. fBMrhyrh 

111. AiMrh'rh 

112. AiMrh'rh 

113. OAINrh'rh 

114. OMrh'rh 

115. A, BMrh'rh 

116. AiMNrh'rh 

117. BMrh'rh 

118. AMNrh'rh 

119. OMNrh'rh 

120. AiMNrh'rh 


NEGROIDS 


1. * AiMrh'rh 

2. AiNrh'rh 

3. ONrh'rh 

4. OMNrh'rh 

5. ONrh'rh 

6. BAINrh'rh 

7. AiMNrh'rh 

8. AiATrh'rh 

9. OMrh'rh 

10. AiBAINrh' 

rh 

11. BMrh'rh 

12. BMNrh'rh 

13. ='AiNrh'rh 

14. AiBNrh'rh 

15. AiA'Irh'rh 

16. OMNrh'rh 

17. AiMNrh'rh 

18. BMNrh'rh 

19. ONrh'rh 

20. AiMrh'rh 

21. BNrh'rh 

22. BMrh'rh 

23. AiMNrh'rh 

24. OMrh'rh 

25. AiMNrh'rh 


90. AiMNrh'rh 

* These bloods gave weak or “intermediate” reactions with anti-rh' serum, 
t Tj’pe rhj.rh indicates blood which belongs to type rh'rh" and also contains factors 
hr' and hr". 


DISCU-SSION 

When the existence of more than one Rli factor was oi-iginally demonstrated 
b}' Wiener,^ all the theoretical possibilities concerning their genetic transmission 
were considered, namel}’’, heredity by independent pairs of genes, inheritance b}’' 
linked genes, and inheritance by a series of allelic genes. It was readilj'' demon- 
strated that the observations precluded the existence of separate pairs of allelic 
genes for each of the pairs of Rh-Hr factors and, therefore, the theory of multiple 
allelic genes was adopted by Wiener. At the present stage of the work, the exis- 
tence of a series of at least nine sharplj’’ defined genes has been clearl}'- established, 
namel.y, r, r', r", r^', H°, /?', R-, and R'"\ The results of the .studj’' described 
here indicate that gene either does not exist at all or is extremely rare. Other 
theoretically possible genes which might be searched for in connection with the 
rh"' factor are genes 7?^"' and r^"'. 
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Unforfcunateljs British investigators- have adopted the concept of linked genes 
which had former^ been disproved and discarded by Wiener, and have made 
this the basis for an unnecessary duplicate sj’-stem of notations for the Rh-Hr 
factors. The factors Rho, rh' and rh" are designated as D, C, andE, respectiv'eb’, 
by the British workers, while the factors Hio, hr' and hr" are designated as d, 
c, and e, respectively. Genot 3 ^pe R'r would be written as genotype CDe/cde by 
the British workers. The British notations make no provision for phenotype 
designations. According to Fisher, factor rh' arose from type Rip Idood l^y 
crossing over. Thus, while genotype CDe/cdc is considered to yield ordinarily 
gametes, half of which bear CDe and half of which bear ede, by crossing over, 
gametes Cde and cDe could result. However, if this concept were correct, then 
blood of rh'"' should have arisen in a similar waj'^ bj"^ crossing over from blood of 
type Rhi (genotype C"'De/cde), and the frequency of positive reactions with 
anti-rh"' serum among individuals of type rh' should be about the same as among 
individuals of type Rhi. But this is not the case, as shown b}'^ the present studj'. 
The present stiid.^'^ thus provides additional evidence refuting the concept of 
triple linked genes to account for the hereditaiy transmission of the Rh-Hr 
hlnnd favtors. 


SUMMARY 


A series of 120 Caucasoid and 25 Negroid persons of type rh' and one addi- 
tional Caucasoid individual of type rh'rh" were tested with anti-rh"' serum. 
Not one of the blood specimens was clumped by this seium. This finding provides 
further evidence refuting the concept of triple linked genes and supporting the 
t heory of multiple allelic genes to account for the hereditaiy transmission of the 
Rh-Hr blood factors. In the present state of Imowledge, it is surprising to us to 
find that there still are some competent workers who use the unnecessaiy and 
confusing CDE notations on the ground that they are “simpler”. Certainly, the 
incorrect name “small c, small d, small e over small c, small d, small e” is not 
simpler than the precise designation “type rh”. In addition, the evidence pre- 
sented here and in previous articles^-* proves that the CDE notations are 
based on incorrect serologic and genetic concepts, and in scientific work accuracy 
should take priority over simplicity. 


Acknowledgment. The authors are indebted to Dr. Birger Broman who provided the po- 
tent anti-rh"' serum which made this study possible. 
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ABXOlUIAL AGGLUTIXABILITA^ OF BED CELLS IX PYOGEXIC 

INFECTIONS 


Bepokt of Two Cases* 

G. EXGLESON, M.D., and 11. GRUBB, :M.D. 

From The Pediatric Clinic and The Baclcriologic Institute, Univcrsiti/ of Lund, Steeden 

We have oljserved the rave phenomenon of abnormal agglutinability of the 
reel cells in 2 patients infected with pyogenic microorganisms. In Case 1 the 
patient’s blood group seemed to alter. In Case 2 auto-agglutination was manifest 
at bodj’- temperature and the clinical picture and the autopsy findings throw 
some light upon the plij-^siopathologic significance of the phenomenon. 

report of cases 
Case 1 

A previously healthy 2S 3 'ear old voman bceame febrile (39-40 C.; 102.2-104.0 F.) in the 
puerperium of her fourth normal deliverj'. Sulfathiazole was given, the temperature dropped 
to 38 C. (100.4 F.) and remained at this level for two months. Large tender swellings de- 
veloped in the parametria. After the patient had been ill for two months she suddenlj' pre- 
sented the picture of ileus. At operation the distal portion of ileum was found adherent in the 
pelvis and the adhesions were severed. For 10 daj’s following the operation the patient was 
seriously ill with high fever (39-40 C.) and general malaise. Thereafter the temperature 
gradually returned to normal, and she was finally considered to be well and was released. 

In the two-month period following the deliveiy the patient was given three 
blood transfusions without untoward reactions. She belonged to blood group 
B Bh-f. At all three transfusions the patient’s serum and red cells tvere cross- 
matched with the cells and serum of group B donors and no agglutination was 
observed. Ten daj^s after the operation for ileus, Avhen another transfusion was 
planned, it was reported from the Avard that the patient now apparentlj’’ belonged 
to blood group AB, as her red cells were agglutinated by anti-A and anti-B 
serums. Closer examination of the patient’s blood on this day gave the following 
results: At room temperature the red cells (Avashed tAvice in saline) AA'ere agglu- 
tinated by three anti-A and three anti-B serums, hy the serums from tAvo persons 
of group AiB and one of group AzB, and b}’- the patient’s OAA'n serum. At 37 C. 
the agglutination aars AA'eaker and the patient’s serum did not agglutinate her 
OAA'ii cells. The patient’s serum did not agglutinate normal 0 or B cells at room 
temperature. The titer of the alpha agglutinins in her serum aars 1 : 128 for Ai cells 
and 1:32 for Ao cells. The titer of cold agglutinins (tested against 0 cells overnight 
at -f4 C.) Avas 1:8. One of the group AB serums AA'hich had an original agglu- 
tination titer of 1:16 against the patient’s cells, aars absorbed by the latter and 
the agglutinins Avere Avholly remoARd. On the next day these tests Avere repeated 
on a fresh sample draAvn under sterile conditions Avith the same results. The 
results AA'ere similar on seARral occasions during the folloAA’ing month. Six AA'eeks 

* Received for publication, April IS, 1949. 
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after the abnormal agglutinability had first been observed the patient’s red 
cells exhibited the same properties as do normal cells of group B. 

Case 2 

A 9 year old boj', previously healthy, fell ill on December 24, 1947 with bullous eruptions 
on the fingers and toes. Two days later the vesicles became purulent and some broke. On 
December 29 there were generalized hemorrhages into the skin. His general condition de- 
teriorated considerably and on December 30 he was admitted to the Pediatric Clinic. At 
this time he was distressed, somnolent and his skin was cold and clammy. His temperature 
was 38.7 C. (101.7 F.), pulse rate 110, and blood pressure 115/75 mm. Hg. There were gen- 
eralized petechial hemorrhages into the skin, e.specially on the forearms and face. 
The fingers and toes exhibited e.xtensive purulent, edematous and bullous changes. The 
spleen was i^alpated immediately below the costal arch and was somewhat tender. The liver 
was not enlarged. The heart and lungs were normal. Neurologically, there were no unusual 
findings. Ophthalmoscopic examination revealed hemorrhages and dilated blood vessels. 

Course. The pjmdermic processes on the fingers and toes responded rcadilj- to local treat- 
ment and healed, but the hemorrhages into the skin persisted unchanged. The patient was 
treated immediately with penicillin and sulfathiazole but without substantial response and 


TABLE 1 

Titers or Irregular Agglutixins ix Case 2 



1 TITER AT DESIGNATED TEilPERATURES 

CELLS TESTED 





37 c. 

18 C. 

4 c. 

Patient’s own cells 

1:128 

1:256 • 

1:400 

Ai cells 

1:2 

1:32 


Ao cells 

1:2 

1:32 


0 cells 

1:2 

1:32 



streptomycin was, therefore, also administered. A few daj's after the commencement of 
streptomycin therapy, the patient's temperature returned to normal but his shock-like 
condition persisted. On January 6, I94S the patient suffered a brief convulsive seizure. On 
January 11 he had another attack of convulsions with severe jerkings of the right arm and 
leg. He was then intermittently unconscious until his exitus on this day. 

Serologic findings. December 30, 1947 : Auto-agglutination occurred in the blood 
specimen even after five hours at 37 C. ; a homogeneous suspension of red blood 
cells was unobtainable; agglutination titer in the cold, 1:500 (group 0 cells, 4 C.). 
January 2, 1948; Agglutination still strong at 37 C.; cells were washed 12 limes 
with a warm (50 C.) solution of normal saline, after which a homogeneous sus- 
pension was obtained. In grouping tests performed at 37 C., the patient’s cells 
rapidlj'’ formed one large clump with two different anti-A serums, were faintlj' 
but clearly flocculated by three anti-B serums, b 5 '' AiB serum, and by the patient’s 
own serum; group B cells agglutinated readily and completely in the patient’s 
serum; Ai, Ao, and 0 cells, as well as patient’s own cells, flocculated .slightly and 
more slowly. j\'I, N, A 2 , and P determinations were performed without difficultjL 
A reliable Rh determination could not be made because the only serums obtain- 
able were those of human beings, which in this case would agglutinate the 
patient’s cells. Interpretation: The patient was assignable to group AiNP. 
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A( IS C. the patient’s serum on glass slides agglutinated blood cells from 10 
persons belonging to group A, and cells from G persons belonging to group 0. The 
titer of the irregular agglutinins in the patient’s serum was determined, the 
incubation period being two hours, and normal saline being used as diluting fluid. 
The results of this examination will be apparent from Table 1. The patient’s 
red cells were tested at 18 C. with three different serums from donors belonging 
to group AB, and clumping was observable with dilutions of 1 ; 64, 1 ; 8 and 1 ; 16, 
respective^". 

On January 8, strong auto-agglutination (titer 1 ;128) was still present at 37 C. 
The irregular agglutinins, that were present in the patient’s seiaim and reactive 
against foreign cells, were absorbable by group 0 cells. After absorption the beta 
agglutinins remained in the patients’s serum. Owing to technical difficulties, it 
was not possible to draw off a sufficient quantity of blood to perform absorption 
experiments with the patient’s own cells. 


TABLE 2 

Laboratory Findings in Case 2 


DATE 

j HEMO- 
\ GLOBIN 
j (SMIU) 

ERYTHROCYTE 

COUNT’ 

LEUKOC\'TE 

COUNT 

i 

PLATELET | 
COUNT 

RETICULO- 
CYTE ' 

COUNT 

NON- 
PROTEIN ' 
NITROGEN 

SEDIMENT- 
ATION 1 

RATE* 

(landau) 

BILIRUBIN 


1 per 



■■1 

ter 1000 

mg. 1100 




j cent 


1 


RBC 

viL 



Dec. 30 

43 

1,820,000? 

13,800 


39 


1 

— 

Jan. 2 

34 

— 

15,300 


42 




Jan. S 1 

25 


13,800 

nm 


mm 


0.8/ 

i 







1 

200,000 

Jan. 10 j 

23 

1,280,000? 

1 

WM 


■1 

44/45 



* On account of agglutination, the erj'throcyte count and the erythrocytic sedimentation 
rate (which corresponds to 145 by Westergren’s method) cannot be considered reliable. 


December 30: Differential count, segmented neutrophils 41.5 per cent, stab cells 15.5 per 
cent, eosinophils 0.5 per cent, basophils 0, lymphocj'tes 18.5 per cent, monocytes 1 per cent, 
immature white cells 22 per cent, megakaryocytes 1 per cent; nucleated red cells 3.5 per cent. 
Bleeding time, 2 min. Coagulation time, Sj min. The size of the erythrocytes could not be 
determined on account of agglutination. Urinalysis, no albumen. From December 30 to Jan- 
uarj' 5, the urinary sediment was normal; from Januar 3 ' 5 to 10, the urine contained many 
red cells and granular casts. Benzidine tests and examinations for hemoglobinuria were 
negative until Januaiy G, after which date hemoglobinuria was demonstrable. Tests for 
urobilin and urobilinogen were negative and no porphj’rins were demonstrable. Electro- 
cardiograms; December 31, normal findings; Januarj- 7, split QRS complex, elevation of 
S-T segment in Lead I and inversion of T III. Bacteriologic cultures of blood on Januaiy 2 
and 6, and of cerebrospinal fluid on January' 7, revealed no growth. The Donath-Landstciner 
test 3 ’ielded no hemolysis. The Pal-Bunnell reaction was negative. The Wassermann and 
flocculation tests of cerebrospinal fluid were negative. 

Aittopsy findings. Septicemia. Acutesplenic tumor. Pronounced hemosiderosis of kidneys, 
S])leen and liver. Numerous agglutinates in pial vessels. Thrombosis of left internal carotid 
arterj' and fresh infarction in left cerebral hemisphere. Itlicroscopic examination revealed 
blood pigment in liver and spleen and especialfv in tubular epithelium of kidneys. Main’ 
tubules contained pigmented thrombi in their lumens. The follicles of the spleen were 
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swollen and revealed mobilization of large hisloc3-tic and reticulo-endothelial cells. The 
thrombus in the internal carotid artciy was nonseptic and exhibited an ordinar3- structure. 

Rccapitulalion. A 9 3-ear old bo3'^ fell ill with p3-oderma and acute sepsis. Auto-agglutina- 
tion was observed at 37 C. Despite intensive therap3' with sulfathiazole and antibiotics, he 
e.xpired. Autops3- revealed signs of intravital hemoh-sis and a' thrombus in the left 
internal carotid arter3’. 


DISCUSSION 

The cases described are remarkable inasmuch as their red cells were agglu- 
tinated bj^ normal human serums independent of alpha and beta agglutinins. 
This phenomenon is known to occur under the folloiving conditions: (a) A^Ten 
the blood sample in vitro has been contaminated with certain bacteria (Hiibener- 
Thomsen phenomenon). This occurrence is considered to be due to bacterial 
enzymes releasing a receptor in the blood corpuscles.® Normal serum contains 
absorbable agglutinins against this receptor. The production of hemagglutinating 
properties of serum by bacterial action has also been reported.® (b) When in- 
complete agglutinins (“blocking antibodies”) are bound to the blood corpuscles.-® 
In normal serum there is an unabsorbable fraction making a manifest agglutina- 
tion possible in this case, (c) When red cells in vitro have been subjected 
to the action of certain viruses.' 

The literature contains but few reports of cases in which the fi-csh blood cells 
exhibited abnoimal agglutinability. A list of these together with our own 2 cases 
is given in Table 3. 

It ivill be apparent from the table that abnormal agglutinability may be 
demonstrable under different conditions. Most of the cases listed were infected 
with p 3 ’’ogenic microorganisms. Furtheimore, it is obvious that the degree of such 
agglutinability ma}'' I’^aiy from one case to another. The agglutinability in 
question is not bound exclusively to the blood group 0, which seemed to be the 
case until as recentty as 1946 (Booi-mann, Loutit and Steabben®). Judging by 
the table, it ivould seem as if abnormal agglutinability may be ascribed to 
different causal factors. 

One is tempted to believe the abnormal agglutinability in the septicemic cases 
to be an intravital Hiibener-Thomsen phenomenon. Those agglutinins appearing 
in normal serums, responsible for this phenomenon, are absorbable. Their titers 
vaiy in different serums and in in^'erse proportion to the temperature. Such 
phenomena ivere also obseiwable in relativety manj'^ of the “infected” cases listed 
in Table 3. 

The classical Htibener-Thomsen phenomenon is transmissible, it being possible 
to transfer bacteria from one tube to another. In the cases published b}’’ Boor- 
mann, Loutit and Steabben, transmissibility could not be demonstrated. This 
does not, however, argue against the abnormal agglutinability being an intra^’ital 
Hubener-Thomsen phenomenon, because Friedenreich® .showed that even .sterile 
filtrates of bacterial cultures can produce such alinormal though nontransmissiblc 
agglutinability. Bacterial enzjmies in vivo can, of course, affect the blood cor- 
puscles despite a possible absence of bacteria from the blood stream. 

It has been suggested'® that the therapeutic agents used (serum, sulfa prejiara- 
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tions) might have bceii responsible for the abnormal agglutinabilit 5 ^ but this can 
hardly apply to the 2 cases described above. In Case 1 the change occurred about 
one month after the termination of sulfa treatment, and in Case 2, the change was 
noticed before the commencement of an^”- therap}’’ whatsoever. 

The 2 cases described showed auto-agglutination, as the patients’ serums ag- 
glutinated their own blood corpuscles at room temperature. 

In the vast majority of cases, auto-agglutination is caused bj’’ the appearance 
of auto-agglutinins in the serum. Such agglutinins have been demonstrated in 
primary atypical pneumonia, in acquired hemolj’-tic anemia, and sporadically 
in manj" other conditions.’^ - In our Case 1, auto-agglutination was due to 
a change in the blood cells, and in our Case 2, to a combination of changes in 
the blood corpuscles and in the serum. As a rule auto-agglutination is not manifest 


TABLE 3 

Cases Reported avith Abnormal Agglutinability of Red Blood Cells 


INVESTIGATORS 

DIAGNOSIS 

BLOOD 

GROUP 

AGGLUTI- 

NATING 

SERUM 

AUTO-AGGLUTI- 
NATION AT 37 C. 

Benhaniou, Xouchy-* 

Malaria, parotitic abscess 

1 B 

— 

+ 

LeA-ine, Katzin'- 

Sepsis. Pneumococcus type I 

0 

15% 

0 

Gaffney, Sachs'* 

Syphilis 

0 

S9% 

0 

Gaffney, Sachs® 

No disease 

0 

73% 

0 

Currie®* 

Acute hemolytic anemia 

0 

— 

0 

Basil-Jones, Sanger, Walsh^ 

Puerperal sepsis 

0 

45/45 

0 

Boorman, Loutit, Steabben® 

Incomplete abortion 

0 

38/39 

0 

Boorman, Loutit, Steabben® 

Parametritis 

0 

il42/143 

0 

Wasastj erna’® 

Subacute hemolytic anemia 

A 

— 

4“ ixt 33 C. 

Engleson, Grubb 

Parametritis 

B 

7/7 

0 

Engleson, Grubb 

Septicemia 

A 

1 

7/7 

+ 


* Data iBsuflicient 


at bodA’- temperature and is generallj'- to be considered as an in vitro phenomenon 
without physiopathologic significance. Some cases ’’ of this type, hoAvever, show 
cold hemoglobinuria, a Raynaud s 3 mdrome^.’ ’' or paroxysmal hemoglobinuria 
with positive Donath-Landsteiner reaction. 

Those cases in Avhich auto-agglutination Avas manifest at 37 C. are veiy in- 
teresting from a ph^'^siopathologic point of AueAV. In 1946 Lubinski and Gold- 
bloom’^ could find onlj’- 6 cases in the literature, all of AA’hich AA-ere cases of acquired 
hemoljdic anemia. Knisely el of.” obseiwed a “sludging” of the blood in vivo in 
shock, for example. This “sludging” ishardlj’’ due to an antigen-antibodj’’ reaction, 
and is thus not agglutination in the true serologic meaning. 

In our Case 2, auto-agglutination Avas manifest at 37 C. Clinicallj’’ there Avas 
healing of the lesions of the fingers and toes, and at autopsy there AA'ere relativel.y 
feAA' signs of sepsis. One, therefore, obtained the impression that the patient’s 
sepsis had been arrested. During life, hcAA'CAmr, the patient’s shock-like condition 
persisted and hemoglobin AA’as found in the urine. At autops}", blood pigment in 
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different organs indicated that the patient had had intravital hemolysis, and a 
nonseptic thrombus was found in the left internal carotid artery. It seems pos- 
sible that auto-agglutination played a role in the origin of the thrombus. 

The cases observed bj'^ us stress the necessity of making a double determination 
in blood grouping, i.c., both of the serum and of the blood cells. If, in cases such 
as these, only the blood corpuscles are te.sted, the patient maj' be erroneoush' 
assigned to blood group AB, and were a blood transfusion to be gi\'cn, it could 
have serious consequences. 

Auto-agglutination at 37 C. seems to conflict with the serologic rule called 
“horror autotoxicus”, according to which an organism is unable to form anti- 
bodies against an antigen already present in the organism in question. There 
are, however, exceptions to this rule. Thus, for example, blood-group substance 
A can sometimes be found simultaneouslj'^ with alpha agglutinins in certain cattle. 
Hartmann and Friedenreich'® have recentlj' discussed this phenomenon. 

SUMMARY 

In 2 patients infected with pjmgenic microorganisms, the red blood cells were 
agglutinated bj'- normal serums independent of alpha and beta agglutinins. In 
Case 1 the abnomiality was temporaiy and the patient recovered. Case 2 showed 
auto-agglutination at 3? C. At this temperature the titer of the irregular agglu- 
tinins against the patient’s own blood cells was considerablj’’ higher than against 
normal cells. Jlie patient expired and at autopsj’’ signs of intravital hemol}’'sis 
and a thrombus in the left internal carotid artery were found. 

The cases are described in the light of similar material published earlier. Case 
2 seems to be unique. 
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CLINICOPATHOLOGIC CONFERENCE* 


JACK D. KIRSHBAUM, M.D.f 

From the Department of Pathology, Kern General Hospital, Bakersfield, California 

CLINICAL DATA 

History. The patient was a 59 j'^ear old white man who was first seen at this 
hospital January 26, 1948, having received a deep laceration of the right hand 
for which he was given first aid. AVhen seen again, Februaiy 17, 1948, itwas noted 
that serous fluid was oozing from the wound. He stated that he iiad lost between 
30 and 35 pounds in weight during the past six weeks, his appetite was poor, and 
he noticed a cough productive of mucoid material. He was unable to walk more 
than a couple of blocks without stopping to rest. He denied hemoptysis or night 
sweats and had no pain in his chest, nausea or vomiting. An x-ray film of the 
chest, taken Januarj^ 18, showed nothing unusual. It was thought that bron- 
chiectasis was present and he was seen again in the clinic on February 20. At 
that time the wound on the hand had healed, but he had pitting edema of the 
left leg distal to the knee and much tenderness of the calf. Homan’s sign was 
positive. It was thought that he had venous thrombosis in the left leg. The patient 
was advised to return in a week and was given palliative treatment at home. 
On Februaiy 24, he returned to the medical clinic, still complaining of the 
painful swelling of the lower part of the left leg and ankle and some dj-^spnea on 
exertion. His temperature was normal and his pulse rate was 80 per minute. It 
was noted that his abdomen was pendulous at this time, and free fluid was 
thought to be present. The liver was easilj’’ palpable 5 or 6 fingersbreadth below 
the right costal margin. There were innumerable 600113^0505 over the tiunk and 
legs, but trauma to these areas was denied. Homan’s sign was still positive. There 
was tenderness of the left calf and the left popliteal area. There was generalized 
excoriation of the skin which was attributed to pediculosis. There was much pit- 
ting edema of the left ankle and some tenderness. It was thought at this time 
that the hepatomegal 3 ’' might be due to fatt 3 ' portal cirrhosis. This was associated 
with thrombophlebitis of the left popliteal vein and with malnutrition. Because 
of the generalized ecch 3 Tnoses, the possibilit 3 ’' of a blood d 3 'scrasia was also 
considered. A roentgen film of the chest was considered indicative of arterio- 
sclerotic h 3 rpertensive heart disease. 

The patient was admitted to the hospital on March 3. He stated that for the 
past five weeks his appetite had been poor and he had been losing weight. He 
was unable to explain the loss of weight. In the past, however, the patient had 
been a derelict and had been a heav 3 ’- drinker, consuming at least a quart of 
Arkansas “moonshine” dail 3 " for some 3 "ears until 1943. He denied an 3 ' drinking 
since that time. He had not suffered from headaches or sore throats. He stated 

* Received for publication, April S, 194S. 

t Present addres.s: Pathology Department, San Bernardino County Hospital, San Ber- 
nardino, California. 
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that while in Arkansas, he had had a “slow fever”. He had no operations, but 
multiide fractures as a result of automobile and train accidents. 

Famihj fastonj. The patient’s mother and one sister had died of cancer of the 
stomach. 

Physical cxaminalion revealed a fairlj'- well developed but undernourished, 
unkempt white man. He was dyspneic and had to sit up in bed in order to be 
comfortable. Examination of the lungs was negative. The cardiac rhj’tlun was 
regular, and soft aortic and apical sj'^stolic murmurs were heard. The blood 
pressure was 172/104. The abdomen was markedly distended and nontender. 
A fluid wave and shifting dullness were elicited. A large palpable and movable 
mass filled the entire right side of the abdomen and extended far below the 
right costal margin. The rectal examination disclosed no hemorrhoids or masses, 
and the prostate was small. There rvas pitting edema over the ankles and numer- 
ous ecchymotic areas over the forearms and both legs. 

Laboratory findings. Urinalysis: > color amber, specific gravity 1.009, albumin 
and sugar negative, about 40 or 50 leukocytes per high power field; hemoglobin 
14.1 Gm. (91 percent); 10111 ^ 003^0 count 9000 vdth 74 per cent neutrophils, 22 per 
cent l 3 ’-mphoc 3 ’’tes, 2 per cent monocytes, and 2 per cent eosinophils; blood Kahn 
test, negative; clotting time, minutes; bleeding time, 5 minutes; prothrombin 
time, 21.1 seconds (81 per cent of normal, control 17.1 seconds); icterus index, 
10.3; total protein, 7.5 Gm.; ascitic fluid, gross blood present, 6 Gm. protein per 
liter; cephalin-flocculation test, 4 plus at 24 and 48 hours. Electrocardiograms 
showed evidence of h 3 '’pertension and coronary sclerosis. 

Course. Clinical impression at admission was cirrhosis of the liver with ascites, 
Iwpertensive cardiovascular disease vdth some congestive failure, avitaminosis 
and possible hypoproteinemia. On March 5, 5 liters of bloody fluid Avas removed 
b}'’ abdominal paracentesis, affording the patient considerable relief. The fluid 
contained 6.0 Gm. of protein, per 100 ml. and the sediment shoAved no tumor 
cells. Serous fluid continued to ooze from the abdominal Avound, the patient be- 
came stuporous, and his condition appeared to be getting Avorse. He complained 
of aching pain in the right shoulder and chest, but he did not haAm hemopt 3 ^sis 
or cough. An x-ra 3 '’ film of the chest disclosed a suspicious area of densit}'' 
anteriorl}^ at the outer border of the left fifth rib. This area Avas then found to be 
present in a preAuous film, but not in the film taken on Februaiy 17. Although 
the lesion aa'us not considered to be a metastasis, there Avas destruction of the 
third rib poste^orI 3 ^ This led to the impression of primary carcinoma of the lung 
or possibK plasma cell m 3 ’^eloma. Because of the seA^ere pain, he AA’as given codeine 
aird demerol h 3 "drochloride. 

On March 9, a consultant found a mass in the abdomen and ascites, and 
advised peritoneoscopic e:<amination. On March 10 the patient continued to 
complain of chest pain and the possibilit3’’ of pulmonary embolism AA'as enter- 
tained. Peritoneoscop 3 ’’ Avas perfor-med on March 12. The liA’cr Avas irregrtlar, had 
the gross appeararree of cirrhosis, and in addition thei’c Avere a fcAV scatter-ed 
nodular patches suggesting malignancA^ Tissue taken for histologic studA" dis- 
closed tumor cells arranged in acini resembling primary hepatocellular carcinoma, 
marked periportal cirrhosis, and heary’- deposits of hemosideihr. 
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The patient became Aveaker, lapsed into coma and expired March 15, 1948, 
one month after the onset of his acute illness and three months after tlie appear- 
ance of the first symptoms. Postmortem blood chemistiy showed nonprotcin 
nitrogen of the blood, 100 mg. per 100 ml.; creatinine, 4.8 mg.; th 3 ’mol turbidity 
test, 7 units (normal 1-4 units). 


DISCUSSION 

Dr. Robert F. Foote, surgeon. “I should like to sa}’’ a word concerning peri- 
toneoscop 3 ^ This method is particularly useful in differential diagnosis of chronic 
obscure abdominal conditions. Here biopsy may help to establish the diagnosis 
and permit intelligent treatment. Perhaps the greatest value of peritoneoscopj' 
may be in the studj’- of diseases of the liver, spleen and stomach. 

“Cirrhosis of the liver presents a distinctive picture. Suspicion of malignanc.y 
of the liver is also an indication for peritoneoscop 3 ^ Frequentl 3 '' the clinical 
differentiation between cirrhosis and neoplasm of the liver is difficult. In addition 
intraperitoneal hemorrhage, whether it be spontaneous orfi’om a ruptured ectopic 
pregnanc 3 q may sometimes be determined and in the criticalh" injured patient with 
possible rupture of a viscus, peritoneoscop3'^ ma 3 '^ prevent an unnecessaiy laparot- 
omy. 

“While the examination ma 3 ’’ easil 3 '^ be carried out, it is not without danger. 
It should not be carried out in the presence of acute abdominal conditions or 
intra-abdominal suppurative infection. It is also contraindicated in acute 
cardiac conditions with decompensation, in view of the possible further reduction 
in vital capacity secondary to the pneumoperitoneum. Perforation of a viscus 
during the examination has been reported. Bleeding from the wound ma 3 ’' bo 
controlled by coagulative measures. On one occasion intestinal obstruction 
occurred at the site of insertion of the peritoneoscope three weeks after examina- 
tion. 

“In properly indicated cases, peritoneoscop 3 '' has much to offer because of its 
simplicity and ease of performance.” 

Dr. Joseph Braclicy, internist. “This case of cirrhosis of the liver illustrates 
the importance of recognizing and treating the disease in its clinicalh’^ reversible 
stage. In the earl 3 ’- nonspecific, s 3 Tnptomatic stage the situation ma 3 ’' bo remedied 
by properl 3 ’’ controlling the diet, since malnutrition is important in the genesis 
of portal cirrhosis. In these instances a high protein, high carbohydrate diet with 
a moderate fat diet should be prescribed, together rvith large amounts of vitamins 
A, B and C. Choline and methionine should be administered to prevent the dep- 
osition of large amounts of fat in the liver, and moderation in consumption of 
alcoholic beverages should be counseled. In acute hepatitis, howcvox, alcohol 
is contraindicated and a high blood sugar .should be maintained in order to 
pile up protective carbohydrates and proteins in the liver. Long observation 
and dietaiy management in these instances are important. 

“Attention is called to the S 3 TOptoms of pectoral alopecia, g 3 ’necomastia, and 
testicular atroplty. Recent work has indicated that the liver in portal cirrhosis 
is able to inactivate androgen but not theelin or theelin-like substances; part of 
this failure to inactivate estrogens is believed to be due to the absence of vitamin 
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B in tlic liver. In the male the testicular atrophy is probably part and parcel of 
a malnutritional complex in which the liver is also involved. However, the 
processes in the two organs may go on at different speeds so that while androgen 
and estrogen may both decrease, the inability of the liver to inactivate estrogen 
maj' outstrip the gradual failure of production of estrogen. As a result pectoral 
alopecia and gynecomastia may ensue. On occasion, these processes may be 
reversed by nutritional measures previouslj’- noted, i. e., by the use of choline, 
large amounts of vitamin B complex, parenteral administration of carbohydrates 
and proteins, and the pai'enteral use of androgenic substance. The treatment of 
pectoral alopecia, we believe, is quite discouraging but g 5 mecomastia may be 
helped.” 


PATHOLOGIC FINDINGS 

Dr. J. D. Kirshbaiim. “External examination disclosed pectoral alopecia. The 
body was in a good state of nutrition and weighed 150 pounds. There was a recent 
sutured wound 10 mm. long just below the umbilicus. The lower extremities 
showed no edema. 

“In the abdominal cavity there was 1000 cc. of a brovmish fluid. The lower edge 
of the liver extended 3 fingersbreadth below the right costal margin. The pleural 
cavities were free. The heart weighed 320 Gm. The coronary arteries were clear 
except for a few fatty plaques in the intima. The valves appeared normal. In 
the periphery of the lower lobe of the right lung there were two subpleural, firm, 
light graj" nodules measuring up to 15 mm. in diameter. 

“The liver weighed 3630 Gm. The surface was finely nodular and there were 
scattered white firm areas measuring up to 15 mm. in diameter. On the anterior 
surface of the right lobe there was a recent surgical puncture wound. On section 
the li'\’'er appeared dark bronm, showed increased fibrosis and indistinct lobulation 
and scattered firm grajdsh ivhite tumor nodules. The largest of these was found 
in the right lobe and measured 70 mm. in diameter. The other nodules averaged 
about 40 mm. The gallbladder appeared normal. 

“The spleen, weighed 340 Gm. It was soft, and the pulp was purple-red and 
moist with blood. The pancreas weighed 160 Gm. On sectioning it appeared dark 
brown, and the lobules were indistinct. The mucosa of the stomach showed marked 
atrophy. The kidneys together weighed 430 Gm. They were of similar size, their 
consistencj’’ was soft, and the capsules stripped vuth ease exposing dark purplish 
lirown sui'faces. On the lateral aspect of the rightsecond, fifth and eighth n'5s there 
were nodules of soft, gra 3 dsh white tumor tissue. These nodules measured up to 
35 mm. in diameter. The peripancreatic and periaortic lymph nodes were enlarged, 
matted together and measured up to 25 mm. in diameter. On section they were 
dark reddish brown.” 

ificroscopic examination. Sections of the liver revealed an advanced periportal 

Fig. I. Groups of tumor cells embedded in a dense fibrillar stroma within the liver. 

Fig. 2. Section from liver CH&B) shows carcinoma of liver cell typo on left and heavy 
deposits of iron pigment on right. 

Fig. 3. Prussian-blue reaction for iron in liver. Note the heavy deposits of hemosiderin 
granules typical of hemocliromatosis. 
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cirrhosis with scattered islands of tumor cells (Fig. 1). These cells were arranged 
like liver cords. Frequenth’, some of the cells showed multilobulated nuclei. There 
was extensive fibrosis noted. Large deposits of a reddish brown pigment were 
present within liver cells and occasionally within some of the tumor cells (Fig. 2). 
These deposits were also seen in the areas of fibrosis. The pigment gave the Prus- 
sian blue reaction for hemosiderin (Fig. 3). Sections of the kidneys showed ex- 
tensive tubular necrosis, hlost of the glomeruli showed large cellular tufts with 
some fusion of capillaries. Skin sections were negative for iron. 

Anatomic diagnoses. 1. Periportal cin'hosis with hemochromatosis of the liver, 
pancreas, peripancreatic and periaortic lymph nodes. 2. Hepatocellular multi- 
centric carcinoma with metastasis to the right second, fifth and eighth ribs and 
periaortic IjTOph nodes. 3. Fibrosis and atroph 3 ’’ of the testes. 4. Focal mj’-ocardial 
fibrosis. 


COMMENT 

This case illustrates the association of hemochromatosis and primary hepato- 
cellular carcinoma, which is not uncommon. Although there were heavj’- deposits 
of iron pigment present in the pancreas, the patient showed no evidences clin- 
icall}’’ of diabetes. Diabetes was absent in 2 of our last 3 cases of pigmentary 
cirrhosis. 

The bronzed appearance of the skin Avas also absent. Sections taken from the 
skin were negative for iron pigment. Various statistics indicate that 25 per cent 
of cases show no bronzing of the skin, rHiile another 25 per cent show no diabetes. 

Pectoral alopecia is a frequent finding in cirrhosis of the liver and its signif- 
icance as a diagnostic aid is often overlooked clinicalljn Patients with alcoholic 
cirrhosis of the liver develop a marked fibrosis and atrophy of the testicles, loss 
of testicular hormone, frequently pectoral alopecia and a female distribution of 
pubic hair. Three patients with pigmentaiy cirrhosis seen latelj’’ all showed pec- 
toral alopecia. In a review of 35G fatal cases of alcoholic cirrhosis of the liver, Kirsh- 
baum and Shure' noted that 37 per cent of the subjects showed pectoral alopecia 
at autops.y. Vliether alcohol is a contributing factor in the etiologj'' of pigmentary 
cirrhosis is a moot question, hlanj’- of the patients do give a history of heavj’- 
drinking. Recentlj"- Gillman and Gillman- noted hemochromatosis as a sequel of 
pellagra in 15 per cent of their cases. Malnutrition is an important etiologic 
factor in cirrhosis of the liver. 

In sections of cirrhotic livers studied for iron, the amounts present are usuallj’’ 
minimal and, therefore, it is belieA’^ed that the pigment does not predispose to 
cinhosis. lioweA-er, in pigmentaiy cirrhosis the reverse is true. Other factors 
besides alcohol frequentlj’^ mentioned in the histoiy of patients AWth hemochro- 
matosis include chronic malaria, sj’^philis, exposure to copper, previous hepatitis 
with jaundice and e.xposure to A'^arious toxins and bacterial and chemical agents. 

Carcinoma of the liA-er AA'as present in 2 of our last 3 cases of pigmentaiy cir- 
rhosis. Ashlag and iMartin^ noted that in 7 per cent of cases of hemochromatosis 
there AA'as associated primaiy carcinoma of the liAmr, and thej’- collected 37 cases 
from the literature. Their patient gaAm a histoiy of gonorrhea and syphilis, and 
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moderate consumption of alcohol. Ivirshbaum and Shurc’ noted that in 3 per 
cent of cases of cirrhosis of the liver, there vas associated carcinoma, while 
in 37 per cent of cases of primary carcinoma of the liver there was a diffuse 
cirrhosis. 

The pathologic diagno.sis of hemochromatosis is based on (1) pigmentary 
cirrhosis of the liver, (2) fibrosis and pigmentation of the pancreas, and (3) 
siderosis in other organs. Clinicallj’-, pigmentary cirrhosis, as in our patient, may 
not be associated with evidences of diabetes or bronzing of the skin. 
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pATm\'AYS IN Pathology 

In the spring of 1877 William Henry Welch wrote his father an enthusiastic 
letter describing Cohnheim’s approach to the studj’^ of disease. He compared 
the newer teachings of Cohnheim with the cellular pathology of Virchow as 
exemplified by Wagner, Virchow’s disciple: 

“Prof. Cohnheim .nncl Prof. Wagner .arc in some respects tlie antipodes of each other. 
Wagner has perhaps a greater array of facts at his disposal . . . has gone deeper into the 
microscopic details of a pathologic change, but while Wagner is often satisfied with the 
possession of a hare fact, Cohnheim’s interest centers on the explanation of the fact. . . .He 
is almost the founder and certainly the chief representative of the so-called experimental 
or physiological school of pathology. That is, he occupies himself . . . with the study of 
the diseased processes induced artificialh’ on animals.”' 

Throughout his long and distinguished career Welch persisted in his efforts 
to find the answer to the “Why?” of Cohnheim rather than to the “What?” 
of '\’'irchow, and this single-minded purpose notablj’ changed the direction of 
pathology in the United States. Welch’s influence has been perpetuated and ex- 
tended by his mtxny associates even into the second generation, profoundl,y affect- 
ing medical thought and practice. 

Tradit ionally, however, pathology is the study of tissue changes resulting from 
disease and is concerned with cellular and structural alterations. This concept 
is perpetuated by the American Board of Pathology which grants certificates 
in “Pathologic Anatomy”. Undergraduate teaching of Pathology emphasizes 
in didactic lectures and laboratoiy microscopy, the cellular changes observed in 
growth, repair, inflammation and neoplasia, with supplementaiy demonstrations 
of organs and tissues obtained at necropsy and biopsy. Although pioneering 
teaching-departments of Pathology attempt to correlate clinical and anatomic 
manifestations, and utilize the Cohnheim principle of experimental pathology, 
by and large, the major emphasis is on cell structure and morpholog}’. 

If this is true with regard to undergraduate teaching, it is certainl}^ ti’ue in the 
training of pathologists. Here the emphasis is on the performance of the autopsy, 
the study of surgical specimens, and the microscopic analysis of tissue segments. 
Where investigative activities are included in the course of training, the study 
of problems involving morphology is as frequently pursued as those requiring 
animal research. In a few schools the trainee may be required to spend variable 
periods in the bacteriology laboratory, but usually only as an adjunct to the 
accumulation of e.xperience in tissue morphologjL Few, if an}’, university training 
centers have as x’et established a rounded program encompassing all of the fields 
of activity which are of daily importance to the hospital pathologist. 

There is growing recognition of the sharp distinction between the hospital 
pathologist and the university teacher of pathology. In the great majority of 
instances, the hospital pathologist functions as the only senior medically trained 
person in his laboratory. He is assisted by one or more interns and residents, and 
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is responsible for the conduct and interpretation of autopsies, for the diagnosis 
of surgical specimens, and for supervisoiy control and standarization of a great 
variety of technical procedures. These embrace the ivliole realm of laboratory 
medicine, and include the disciplines of microbiolog}’', biochemistry, hematology, 
serologj'' and blood-banldng. The determinations are made by technicians of 
greater or lesser competence (fortunate is the hospital pathologist whose labora- 
toiy staff includes a well-trained specialist of Master’s or Doctor’s grade), but 
the accuracy of the tests and their interpretation are pre-eminentl}’’ the respon- 
sibility of the pathologist. Aside from his purely localized activities in the labora- 
tory, the hospital pathologist is sought out by his physician-confreres for clinical 
consultation on diagnostic and therapeutic procedures. Tissue pathology becomes 
only a relatively minor part of his da3'’s activities, and as the pathologist spreads 
his influence throughout the hospital in conferences and consultations and 
committee deliberations, his training in morphologic pathologj’^ receives less 
and less emphasis. The hospital pathologist activelj’^ seeks clinical contacts in 
order both to increase his undei'standing of disease, and to apply his specialized 
knowledge in the broad field of laboratoiy science to the patient’s welfare. 

These responsibilities of the hospital pathologist differ from the science of 
pathology as taught in medical schools. Here morphologic pathology is the 
particular province of the pathologist, and the ancillary disciplines of micro- 
biology, serology, biochemistry are pursued b}’’ recognized specialists in these 
fields. Fundamental concepts of disease processes are stressed, rather than the 
application of these principles to the care and treatment of the sick patient. 
Herein lies the crucial paradox, for patholog}’- in the ivoiy tower of the medical 
school is concerned with basic principles of disease as indicated bj’’ morphologic 
changes, while patholog}’ as practiced in hospitals is a dynamic acti\dtj' mainly 
directed at solving the medical and surgical problems of the living patient. 

Surel}'^ there is need for reorientation on the place of patholog}’’ in the medical 
curriculum and in the training of pathologists. The preclinical sciences are now 
presented as a series of unrelated courses, with no great attempt to correlate 
them into a unity whose major purpose is an understanding of disease. The 
medical student is expected to weave all of the dangling threads together into 
a single cloth, and in manj'^ instances this effort is unsuccessful. The anatomy of 
the lung is taught in one part of a year, its histolog}^ in another part of the 
same year, the physiolog)" of respiration at still another time and the pathology of 
pneumonia a year later; and when all of this information has been tucked awa}' 
in a corner of his mind, the student is introduced a year or two thereafter to the 
patient with pulmonary disease, and he learns about diagnosis and treatment. 
At no time during his medical student days is an attempt made to assist him in 
integrating all of the specialized information he has acquired. The course in 
pathology sometimes serves this purpose in limited fashion, for many students 
have declared that they have learned more anatomy, more histolog}', more 
ph,ysiolog.v in their year in pathology than they did when actual!}' studying these 
subjects, but carefully planned and systematic attempts at such correlation 
would greatly increase the student’s comprehension of disease processes. 
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It is suggested that all of the subjects taught in medical schools be classified 
in one or the other of two University Departments, the Department of Labora- 
toiy iVIedicine and the Department of Clinical Medicine. The former would 
include the divisions of anatomj’’, physiologA'-, patholog}’’, pharmacolog.y, micro- 
biology, biochemistry and medical ph3'sics, and the latter would be composed 
of all of the clinical branches of medicine and surgeiy. This proposal envisages 
the abolition of the sharp cleavage currently existing between the so-called 
preclinical and clinical dejjartments. Courses in the Department of Laboratoiy 
IMedicine would continue throughout the four j’-ears of undergraduate training. 
]i)i.«ea.‘;e would be studied and taught as an integrated whole, and not in sejrarate 
compartments of unrelated information. In this program, pathologj^, the studj’’ 
of disease rather than the stud.y of the tissue changes produced by disease, would 
assume its dominant role, for instead of being presented onlj' in the second .year, 
it would help to revitalize the teaching program of the clinical years. 

It is not the purpose of this program to interfere with present methods of 
teaching the preclinical branches of medicine. Lectures, demonstrations and 
laboratoiy exercises would continue as at present, in perhaps slightlj’’ modified 
form in order to accommodate a new course. This would be presented on a con- 
tinuing basis throughout the four j’-ears of medical school. It would be an integrat- 
ing, consolidating, correlating course, given bj’^ members of the Department of 
Laboratoiy Medicine. To paraphrase Pope, its purpose could be stated thus: 
“The proper studj^ of disease is disease itself”. It would be presented bj’’ a panel 
of scientists representing all of the preclinical fields. The topical outline would 
be an expansion of the currentlj’’ taught subject of systemic pathology. In a dis- 
cussion of pulmonaiy diseases, the anatomist would first review the anatomj'’ of 
the lungs and the thoracic cage and diaphragm, the histologist would present 
the histology of pulmonaiy tissue, the phj'^siologist rvould discuss the plij’^siology 
of respiration, and the chemist the chemistry of gaseous exchange, while the 
bacteriologist would present the newer knowledge of etiologic agents in pulmo- 
naiy disease, and the pathologist the tissue alterations noted on gross and micro- 
scopic examination. The course envisaged would be patterned after the veiy 
successful survey’’ courses given in some undergraduate colleges, that in Con- 
temporaiy Civilization at Columbia for example, and its direction and over-all 
supervision would be controlled bj'- the pathologist. 

And what of the clinical j^ears? Here too, the Department of Laboratoiy Medi- 
cine would be active. Staff members representing the preclinical branches would 
be attached to the divisions of medicine and surgeiy, and their specialized 
knowledge would be available on ward rounds and teaching seminars. The physi- 
ologist, the anatomist, the chemist, the bacteriologist and the pathologist should 
all be available for deliberation and discussion at the patient’s bedside. And 
the pathologist in particular should leave the autopsj’’ room for dailj’’ consul- 
tation on the ward. This attempt to integrate the basic sciences into the 
clinical experience of the undergraduate student will impart a point of view 
and an approach to disease which should prove of immeasurable value in his 
clinical practice as a graduate phj’-sician. 
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The Department of Laboratory Medicine not onlj’’ would influence the wliole 
pattern of undergraduate medical education, but it would also supervise the 
postgraduate training of those seeking to specialize in the field of pathology. 
University centers now train tissue pathologists, many of whom continue in 
academic careers. However, the number of senior posts in medical school pathol- 
ogy departments is limited, and for this reason the great majority of patholo- 
gists sooner or later accept hospital opportunities. The}'^ then find themselves 
in the anomalous position of being experts in tissue diagnosis, a field which con- 
stitutes only a small area of their hospital activities, and inadequately trained 
in the other laboratory sciences which demand most of their attention. This 
one-sided emphasis would be eliminated by placing the training of pathologists 
under the direction of the Department of Laboratoiy Medicine. A four or live 
year program is suggested, preceded b3’- a j-^ear of clinical interneship. The trainee 
would center his activities in the department of pathology where at all times 
he would participate in the departmental conferences and demonstrations, and 
have the opportunit3^ to review gross and microscopic material with the group 
or alone. He would rotate with others in the conduct of autopsies and in the 
examination of surgical specimens. At least two 3’^ears of his period in residence 
would be devoted to the other specialties in the Department of Laboratoiy 
Medicine. In biochemistiy and bacteriolog3'-, he would be supeiAosed b3' the 
departmental chiefs. He would be activeb'’ engaged in the performance of the 
specialized laboratory technics, and participate in the seminars of the Department 
of Laboratoiy’- Medicine, and in ward rounds. He would woik with students and 
supervisors in clinical microscop3% and especialb'^ in hematology, and would 
observe and perform blood banic technics. Special assignments in the departments 
of physiology and medical physics, in serolog3q immunolog3' and toxicology 
would emphasize the value of these disciplines in the understanding of disease 
processes, and in diagnosis and prognosis. Major stress would be placed on the 
application of knowledge and technics to the care of the sick. And in addition 
to these special disciplines, the trainee would be assigned to the administrator 
of the hospital for instruction in business policies, personnel relations, purchasing 
and charges. The investigative approach to problems in medicine ivouid rcceiix* 
especial attention, and a carefulh^ planned research project would be pursued 
b3^ each trainee. On the successful completion of this training period, the 3mung 
pathologist would with confidence be prepared to accept a hospital position and 
creditabb" to perfonn his duties immediateb’’ on appointment. 

The responsibility of bringing pathology and the pathologist to the bedside 
rests not onb" with universit3’- teaching centers. Hospital planners, architects 
and administrators should also give this problem serious attention. Too often 
are laboratories of pathology located in remote areas within the ho.spital, instead 
of being centralized and in proximit3’- to the clinical wards. The purely technical 
procedures performed in the laboratoiy should be made readily available, and 
this can be accomplished b3" planning for free and eas3M-cciprocal access between 
ward and laboratoiy^. This close plysical rclation.ship would also stimulate the 
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clinical stall to make greater use of the consultative experience of the pathologist, 
who could quickly and convenientlj’- visit the ward when his advice is desired. 

The adoption of the suggestions herein outlined will offer many difficulties, 
especially to instil ut ions already burdened with fixed traditions and an immovable 
physical plant. But the role of pathology in clinical medicine has changed 
considcrabb’’ since Welch’s time. The increasing clinical importance of pathology 
.should receive its proper recognition in the planning of new curricula and 
new hospital constructions. 

New Brilain General Hospital P.vul D. Ros.vhn- 

New Britain, Connecticut 
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Kolmer Antigen 

Absorbed B Serum 

Positive Syphilitic Serum 

to differentiate between Ai and A- 

for control tests 

Human Red Cells 

P.S.A. 

for research work or controls 

(Paraffin Section Adhesive) 

Write for complete information. 


CERTIFIED BLOOD DONOR SERVICE 

146-16 Hillside Avenue Jamaica 2, New York 
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MALIINCKRODT 



CHEMICAL WORKS 




MALIINCKRODT STREET, ST. LOUIS 7, MO • 72 GOLD STREET. NEW YORK 8. N. Y 

CHICAGO • CINCINNATI • CLEVELAND • LOSANCELCS • MONTREAL • PHILADELPHIA • SAN FRANCISOJ 
UNIFORM DEPENDABLE PURITY 
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A^rE^ICA^^' JOURNAL OF CLINICAL PATHOLOGY 


ANNOUNCING PUBLICATION OF 

Handbook of 

DIGESTIVE DISEASES 

By the late JOHN L. KANTOR, M.D., F.A.C.P., Associate in 
Medicine, Columbia University; Gastroenterologist and Associate Roent- 
genologist, Monteftorc Hospital, Ncro} York; 
and 

ANTHONY M. KASICH, M.D., F.A.C.P., Lecturer in Medicine, 

Columbia University; Adjunct Physician, Monteftorc Hospital; Assist- 
ant Visiting Physician, Bellevue Hospital; Assistant Adjunct Gastro- 
enterologist, Lenox Hill Hospital, Neva York 

SECOND EDITION 

658 Pages 148 Illustrations 2 in Color PRICE, $11.00 


A COMPLETE TREATISE ON GASTROENTEROLOGY PRESENTED IN 
THE MOST COMPACT, READABLE AND PRACTICAL MANNER. 
ENTIRELY UP-TO-THE-MINUTE IN COVERAGE. CONTAINS A CRITICAL 
EVALUATION OF THE MUCH DISCUSSED OPERATION, VAGOTOMY. 

Handbook of Digestive Diseases is an outgrowth of Dr. Kantor’s Synopsis of DIGESTIVE DIS- 
EASES,' the revision of which was interrupted by his death. In taking up the task of completing the 
work, Dr. Kasich has enlarged it immcnsclj' and rewritten it entirely. This Second Edition presents, 
first, a concise picture of the more vital and fundamental aspects of digestive diseases; second, the 
approach is on a sound physiological basis. The fact that gastroenterology is an important and in- 
separable segment of internal medicine has been stressed throughout. 

QUICK FACTS ABOUT ITS COVERAGE 


• The clinical resources of Montefiorc Hospital, 
a great teaching institution, have been fully 
utilized. Thus, the important section on cancer 
of the pancreas is based upon a study of more 
than one hundred cases of this disease. The 
section on ulcerative colitis has been compiled 
from a study of 143 eases seen at Montefiorc. 
Most of the significant statistical material has 
been obtained from records at Montefiorc. 

• X-ray pictures, which are so necessary to the 
study of digestive diseases, are jdentiful and of 
e.vcellent quality. They have been beautifully 
reproduced. In many cases, the x-ray is accom- 
panied by an artist’s drawing, which calls atten- 
tion to the salient features. 


• The two chapters on jieptic ulcer, with the ex- 
cellent illustrations, form a small monograph on 
the subject. The modern concepts of the causa- 
tion of ulcer are thoroughly discussed, in simple 
language. 

• Psychosomatic aspects arc stressed, and the 
symptoms arc carefully related to the phj’sio- 
logical disturbances which cause them. 

• In the discussion of pain in ulcer, the latest re- 
searches on the relation of acid secretion arc 
fully described, and the significance of these 
findings in the management of ])cptic ulcer arc 
explained. Treatment of ulcer and its complica- 
tions, in all aspects, is thoroughly covered. 


ORDER 

THE C. V, MOSBY COMPANY 

3207 Washington Blvd. 

St. Louis 3, ^Missouri 



7 FORM- 


JCP 8-49 


Please send me Kantor-Kasich's Handbook of DIGESTIVE 
D1SE.4SES— The price is $11.00 

□ Enclosed find check. □ Charge my account. 

Name 

.‘Iddrcis 


(In w'riting to advertisers, please mention the Journal — it helps.) 



AMERICAN JOURNAL OF CLINICAL PATHOLOGY 


21 



you can be positive of your positives 

( — 


Direct delivery of blood from the patient’s 
vein, through a closed, sterilized sj'stem, into 
Trypticase Soy Broth media in the new B-D 
VACUTAINER CULTURE BOTTLE . . . 

• Provides positive positives and valid 
negatives 

• Prevents outside contamination 

• Avoids incorrect selection and 
multiplicity of media 

Aerobic or anaerobic conditions may be ob- 
tained at time blood specimen is taken. Bottle 
reaches laboratory ready for immediate incu- 
bation . . . speeds laboratory handling . . . 
provides faster diagnosis. Microaerophiles 
grow luxuriantly. 

Wrile for descriptive 
booklet on the netv 
B-D VACUTAINER 
CULTURE BOTTLE and 
learn how easy it is to add 
this new element of 
assurance to your blood 
culture procedures. 



with the 

B-D 

VACUTAINER® 

CULTURE 

BOTTLE 

containing Trypticase Soy 
Broth with CO2 added 


Prepared and sterilised by Baltintore 
Biological Laboratories, Inc., Baltimore, Md. 


BECTON, DICKINSON & CO., Dept. 27-11 
IS Ames Avenue, 

Rutherford, N. J. 

Please send me descriptive booklet on the 
new B-D VACUTAINER CULTURE 
BOTTLE that takes the guesswork out 
of blood culture procedures. 


Becton, Dickinson & Co., rutherford, n. j. 
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No Test Tubes • No Measuring • No Boiling 

Diabolics Avclcomc "Snot Tests”, (reatlj' to use dry 
ren"rnts), l)ocnusc of the case and simplicity in usin". 
IS'o'^test ial)cp, no l)oiling, no incasuring; just a litUc 
powder, a little urine — color reaction occurs at once 
if pugar or acclonc is present. 

idenco) 

FOR DETECTION OF FOR DETECTION OF 

SUGAR IN THE URINE ACETONE IN THE URINE 

SAME SIMPLE TECHNIQUE FOR BOTH 


I. A inriE POWDER 



2. A LtmE URINE 


COLOR REAaiON IMMEDIATELY 

Accepted for nf/i'crlisfng in the Journal of the A>M.A» 
V/RITE FOR DESCRIPTIVE LITERATURE 


A carrying case containing one 
▼ial of Acetone Test (Dcnco), one 
Tial of Calatcst, medicine dropper 
and Galatcat color chart is no>^r 
arailahle at all prescription phar- 
macies and surgical supply houses. 
This is very convenient for the 
medical hag or for the diabetic 

patienU 




W' 


■ mi 

iaUlUSMlIB aiCKlIft OlE- =1 


o 



WCOIAPARWl^ WGE 
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COMPARE THE EDGES. Photomicrograph 
(ti) shows a microtome knife edge shar- 
pened by tlie Berkeley sliarpencr. Norc 
its even smoothness, assurance of better 
sections. Pliotomicrograph (b) shows a 
blade laboriously band sharpened, honed 
and stropped, but note the nicks and 
serrations still remaining. 

COMPARE THE TIME. In tests, wherever made, and in prac- 
tice in hundreds of laboratories, the Berkeley Microtome 
Knife Sharpener gives perfect edges in one-third the time 
tccjuircd for hand honing and stropping. 

Let tis Send )Oti Ihtllctiu MKS-t4 giG'ig full informalloti 
afyout this iiiilisjteiisithlc Ittborttfory aid. 



Mr. Royal & Guilford Aves., Baltimore 2, Md. 


Bc4€*tiific QoffUpG^Uf 

HWIH we • RICHMOHD, CALIFORNIA 
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Complete injormatton in one volume 

BLOOD 

DERIVATIVES AND 
SUBSTITUTES 

by Charles Stanley White, M.D. 
antf Jacob Joseph Weinstein, M.D. 

A comprehensive study of plasma and plasma 
substitutes and_ by-products with the chief em- 
phasis on practical and clinical aspects. 

Covers 

Preparation, storage and administration 

Indications for use 

Shock and its treatment 

Use of dried and frozen plasma 

Plasma fractions 

Organization of blood plasma bank 
Transfusions 

530 pp., 196 figs., S7.50 

The WiUiams & Wilkins Co. 
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Hof i^ir Sterilizer 


LIFETIME STAINLESS STEEL . . . 
FOR CONSTANT, EXTRA HEAVY 
WORK IN THE LABORATORY 

The Castle No. 3 Hot Air Sterilizer, by reason 
of its insulated and stainless steel construction, 
gives longer service, and more accuracy of 
temperature control. 

Circulating fan, powered by heat-resisting 
motor on outside wall, provides full circula- 
tion of air . . . eliminates “hot” and “cold” 
spots . . . insures uniformity of 4°C. 

Guaranteed electrical heating units inside 
sterilizer, with automatic control, hold tem- 
perature at any point from 38° to 260°C. 
Exceptional accuracy ot control enables Steri- 
lizer to be used also as a Drying Oven. 





Accurate ifial type theraiomrier \ ] 
pncided, YJ 

For full dotails, write: Wilmot Castle 
Company, 1216 University Avc., 
Rochester 7, N. Y. 


BACTERIOLOGICAL 

APPABATCS 



■ 


BUItT.IN 
I AUXILIARY LENS 




WM 


pK.' 

BUILT-IN 


LIGHT 


SOURCE 


'H - ' 


GALILEO CORE. 
OF AMERICA, Inc. 

e^nnounces 

The VNP Phase-Contrast Micro- 
scope with features which open 
completely new possibilities in 
phase-contrast technique. 


For descriptive hrochurc write 

PFALTZ & BAUER, Inc. 

Empire State Building, New York i, X. V. 

Sole ngents for 

GALILEO CORPORATION' OK AMERICA, Inc. 
745 Fifth Avenue, New York -2, N. Y. 
Distributor for Officinc Galileo, Italy 
Florence • Milan • Venice 
Since i88i manufacturers of research microscopes 
and microscopical equipment of all kinds, refrac- 
tometers, polarimctcrs, and analytical balances. 
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A.M.A. urges 
i n creased recru itinen t 
for technical training 
school! 


In tlip “Curront Comment” .section of 
the May 7, 10-19, issue of the Journal 
of tlio American Medical Association, 
the statement is made: “The student 
recruitment program must bo further 
intensified with increased counseling 
at high school and college levels.” 

Now is the time to make plans to con- 
fer with all high schools and colleges 
in yottr area. 

(Jive them informational material 
ivgarding rcfiuircments for certi- 
fication in Medical J’echnology. 

< )ffer to cotin.sel sttidcnts at Career 
Conferences. 

Crge them to consider only the best. 
Icind of training. 


RI'GI.STRY OF .MEDICAL TECHNOLOGISTS 

of tlic 

Aineric.'ui Society of Clinic.il I’atliolojtists 
Muncic, Indiana 


j WHY YOU SHOULD SPECIFY 

i “VACSEAL” 

I 

! GUINEA PIG COMPLEMENT 

I 

I 

I Because it is a .superior comiilemcnl — the result of a 

j tlecadc of c.-cperience in guinea ))ig complement jrrocluc- 
tion, the proper choice and irrcparation of animals and 

j the use of improved technics. 

I Because our large output enables us to pool the serum 
of no less than 100 guinea [)igs per lot, assuring a more 
uniform titer. It also makes it possible for you to ob- 
tain a complete lot of anj' complement which has 
proved, through pretesting, to be particularly desirable 
for j’our purpose. 

Because of the high vacuum and all glass containers, 
storage for at least two years is possible. To you this 
means economy and convenience. 

“Vacscal” Complement is distributed in three sizes 
with a special diluent for restoration to the following 
amounts: 

3 ml. 7 ml. 20 ml. 

.-\ny recognized laboratory will receive a trial 3 ml. 
sam])le upon request. 

e 

CARWORTH FARMS inc 

NEW CITY- ROCKLAND COUNTY • NEW YORK 



XENOPUS LAEVIS FEOG 


Pregnancy Diagnosis 

Animal Costs Greatly Reduced 

We a-s-siirc you of a continuous supply. Accurate, speedy, 
and ine.cpensivo. .-tverage anima! cost per test, 20 cents 
to 25 cents. We carrj’ a complete stock of Laboratory 
Tanks, Isolation .lars. Holders, and correct rcaRcnts and 
apparatus for ninninc tests Speedy dcliverj' via .AIR 
EXPRESS. Current brochure showine new low prices 
sent ui)on request. 

Jay E. Cook, Importer 

r. O. Box 302 Ballimorc 3. Md., U.S.A. 

Cable Addrc.ss— XENOPUS-BALTIMORE 
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HELLIGE 

COMPARATORS 


FOR BETTER 




Pocket 
Comparator 
No, 605 


WRITE FOR BULLETIN No. 602 


HELLIGE 

INCORPORATED 

3718 NORTHERN BLVD.LONC ISLAND CITY 1, N.Y. 


HEADQUARTERS FOR COLORIMEfRIC APPARATUS 


sm/^ 

ANGLE CENTRIFUGES 

Ask for BiiUclin J-Sl 
with complete data on all models 


IF^\ 

A r.;ir(;c c:ii):icity 

'V'' ^ ^ O-typo innchincs 


T 3 rpe G/1, for 6 bottles of 250 cc each 
IS tubes of 60 cc each 
42 tubes of 15 cc each 
7S tubes of 10 cc each 
Tj’pe G/2, for 4 bottles of 500 cc each 
Type G/3, for 10 tubes of lOO cc each 


Ask for 
Bulletin J-S3 





STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispense accuratclj'. at a set speed, pre- 
determined amounts of 0.1 cc to lO.O cc. 
Easj’ to operate — Time-Saving 


Bidlchn J-8S 

ORIGINAL-ODHNER 

Portable C.alculator for the Scientist 
Manj' different models 
Efficient - Sturdy - Low Priced 

Manufacturers and Distributors: 

IVAN SORVALL, Inc. 

210 FIFTH AVE.-NEW YORK 10, N. Y. 
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1 

Advertisers 
in the Journal 

Enjoy these advantages 

\ 

• Only carefully selected advertis- 
ers are invited to use space. This 
assures the quality of the advertis- 
ing and effectiveness of results. 

• Tiie Clinical Pathologist is the 
individual responsible for the se- 
lection and purchase of equipment 
and supplies. The advertiser’s 
message reaches him directly. 

• Readers appreciate the part that 
advertising revenue plays in mak- 
ing publication possible. This fac- 
tor is an influence in their choice of 
where to buy. 





ft ' an Prepared Clinical 

1 Laboratory Reapents for 

BIOCHEMICAL 

BACTERIOLOGICAL 

HISTOLOGICAL 

SEROLOGICAL 

HEMATOLOGICAL 

PROCEDURES 

1 

> Prcjiarcd Bactcriologiral Culture 

; Media in Sterile Screw Ca]) 

> Test Tubes — 

Peiragnani T.I5. Medium 

One Dozen 2.75 

! Locfrlcr’s Blood Serum 

■ One Dozen 2.25 

i 

: • . — _ 

III'.MATOI.OGICAI. axd Bactkrioi.ogicai, 

i S'lAIXS 

! ' • 1 

CATALOG UPON REQUEST i 

L.ABORATORY REAGENTS 
COMPANY 

Woodbridge, New Jersey 



World-Wide 
Abstract Service 

EXCERPTA 

MEDICA 

Ah Intern at j oh al Medical 
Abstract Service published 
in English and covering the 
tvhole field of Clinical 
and Experimental Medicine 


I. Anatomy, Anthropology', Embrj'ol- 

ogy and Histology' $22,50 

11. Physiology, Biocliemistiy and 

Pharmacology 45.00 

HI. Endocrinology' 15.00 

IV. Hygiene and Medical Microbiol- 
ogy 22.50 

V. General Pathology and Patholog- 
ical Anatomy' 37.50 

VI. Internal Medicine 37.50 

VII. Pediatrics 15.00 

VIII. Neurology and Psychiatry 22.50 

IX. Surgery 25.00 

X. Obstetrics and Gynecology 15.00 

XI. Oto-rhino-laryngology' 15.00 • 

XII. Ophthalmology 15.00 

XIII. Dermatology and Venereology .. , 25.00 

XIV. Radiology 15.00 

XV. Tuberculosis 15.00 


Special rate to libraries ordering 
all 15 sections S250.00 

Published monthly, one volume 
a year. Subscription by volume 
only, payable in advance. 

Send for a sample copy of 
the section tvhich covers 
your specialty 

THE WILLIAM S & 
WILKINS COMPANY 

Mt. Royal and Guilford Aves. 
Baltimore 2, Md. 

Sole distributor for the United States, 
Canada and Central America 
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Media for Enteric 
Pathogens 

for iheir Isolation and 
Differenlialion 

SELENITE-F ENRICHMENT 
DESOXYCHOLATE AGAR 
D. C. L. S. AGAR 
T. S. I. AGAR 
TRYPTICASE AGAR BASE 
UREASE TEST MEDIUM 
PHENOL RED BROTH 

Lilcraturc and prices sent on request. 

BALTIMORE BIOLOGICAL 
LABORATORY 

1640 Gorsuch Avenue Baltimore 18, Md. 


Reagents for Determining 
Prothrombin Time 

Thromboplastin Extract Activity Chart 
Available upon Request 


THROMBOPLASTiy 
(Dehj-dralcd Ra))bit Brain) 

6 ampuls (0.15 gram each) S4.50 

THROMBOPLASTIN EXTRACT 
(Desiccated) 

1 c.c. ami)ul Sl.(X) 

6 ampuls (0.5 c.c. each) 84.00 

10 individual lest ampuls 82.00 

SODIUM OXAL.-VTE SOLUTION 
(0.1 Molar) 

4 oz 80.75 

CALCIUM CHLORIDE 
SOLUTION (0.02 Molar) 

4 oz 80.75 

NORMAL PLASMA FOR 
CONTROL (Desiccated) 

1 c.c 81.00 

6 ampuls (0.5 c.c. each) 84.00 

CAPPEL LABORATORIES 

Diaguoitic Reagents 


Box 352 Wayne, Pa, 



A new instrument which 
simplifies bone cutting 


Electrically driven, oseillates at high I 

speed to cut hone efficiently with * 

complete safety. Cutting blades do not • ' 

hurl material. Two-sided blade can be J ; 

adjusted to three positions. Blade, • ! 

arbor and shaft are stainless steel. • ! 

Write Department C for complete I ! 

information. • ! 


ORTHOP 


i0[* FRAME COMPANY 


KglantQzoo 

Michfgoq 


EBERBACH UNIT SYSTEM 
MICRO SLIDE CABINETS 



You can have an “c.\pandahle” fding system 
with the slides easy to locate. Each cabinet 
holds 500 slides flat in indiviaual compartments. 
Hardwood c.abinets SI x 10 x 12'" deep have flat 
slides and disappearing door so as to sl.acl; 
neatly. ?¥ 60-660 cabinet shown above sells for 
836.00. Write for Bulletin 150. 
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? American Journal of Clinical Pathology j 

I Tiio A^n:i^Ic.v^• JuunxAr, or Clixical Fathology is devoted to t,he prompt \ 

j pii})Iieation of original irnx'stigations and observations in clinical pathologj' and 
I pathologic anatomy. The -lounNAO is pubiishoci monthly, one volume of twelve 
j numbers .ajrpearing each year. The .Journal includes a Technical Section, jrublished 
I i)i-mouthly ' ' the January issue of each volume, which is reprinted 

; separately .a;- Buu.etix. Manuscripts, books for.review, and' all 

inquiries concerning m.atcrial to be published, should be forwarded to: 

S. E. Gould, M.D., Editor 
American Journal of Clinical Pathology 
Wayne County General Hospital 
; Eloise, Michigan 

f . ' 

Manuscripts. IManuscripts must be submitted in an original typewritten coj)j' 
with all written matter, including references, double or triple spaced. Articles 
I whicli are timely, and those which are presented concisel 3 ’-, will be given preference, 
j Manuscripts will be accepted for publication on condition that the.y are contributed , 
j exclusively to the American Jocrnae of Clinical Pathology. References must 
be listed in alphabetic sequence, each reference being arranged in ihc following 
i order: .surname and initials of author, title of article in lower case except where a 
\ capital letter is required, abl)reviations of name of iieriodical (see Index Medicus), 
j volume in Arabic numerals, inclusive pages, year. References should he limited to 

j articles mentioned in the text. The nomenclature for bacteria should ho that given 

j in the sixth edition of Bcrcjcifs Mamtal of Detcrniinntive Bacleriology. , 

lUastradons and tables. Special care should he given to preparation of illustra- 
tions and tables, including legends and explanatory titles, PJiotograplis preferabl}' 
should bo of rectangular shape, not more than 5" x S'", printed on gloss.y paper and 
should be unmounted. The magnilicatiou of photomicrographs should.be stated. 
Illustrations must possess sufficient technical excellence to be acceptable. The 
Journal will a.S3Umc the cost of. a limited number of illustrations in black and white, 
and of a limited amount of tabular material. 

Reprints. A table, listing cost of reprints, • together with an order blank, is 
sent with proof. No reprints are furnished gratis to contributors. Orders for ■ 
reprints should lie sent to the publishers. • 

Suhscriplions. The subscription price for the American Journal or Clinical 
Pathology is §8.00 per volume in the United States and countries within the postal 
union; ,SS..oO in countries outside the postal union. Subscriptions of members 
of the American Society' of Clinical Pathologists are included in the membership 
dues and are handled by Dr. C. G. Culbertson, Secretary', Indiana University Med- 
ical Center, 1040-1232 West ^Michigan Street, Inclianajiolis 7, Indiana. The sub- 
scription price for .the Technical Bulletin only is S2.00 per volume; 50 cents 
additional per volume for countries outside the postal union. Suhscriplions from 
non-members shoidd be sent to the publishers or their agents. 

Advertising. Correspondence concerning advertising and other Imsiness mat- 
fens siiould be addressed to the publishers. 

Publishers: The Williams and Wilkins Company, Mount Royal and Guilford 
Avenues, Baltimore 2, Maryland, U. S. A. 

Agents: For the British Empire, except Australia and Canada: Bailliere, 
Tindall and Cox, 8 Hourietta St., Covent Gardens,’ W. C. 2, London, England; for 
Australia: Angus and Robertson, Limited, 89-95 Castlereagh Street, Sy'clney; 
for Canada: Wm. Dawson ;md Sons lAd., 70 King Street East, Toronto. 


Enl'rf d M jisrond-cUv. tnsttc.', Jnnuary 7 , mt. at the IVt Ofiice ht yaUimore, Md., under tbe »ct of March 3, 1S71). 
,Sut*^criptCo» priw, tS.OO volume. Shicle numbers, 
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THE PANRAY CORP. 

pioneer ma nufacturer of DOPA 
and other sp ecialized chemicals 
for investigation and research . . . 


aniiounces the availability of 

^iodoacetic Acid ^^Panray 

(twice rccryslallized, special reagent grade) 




for the lodoacetatc Index Determination of Serum Proteins 


locloacetic acid is a recentlj*' reported reagent for 
tlie determination of deficient thermal coag^ilaiion 
of serum proteins in cancer and other pathological 
conditions. 

Original!}’’ reported by C. Huggins, M.D., G. M. 
iMiller, M.D., and E. V. Jensen, Ph.D.: Thermal 
Coagulation of Serum Proteins — II. Deficient 
Coagulation in Cancer and the lodoacetate Index 
— Caiicer Research, Vol. 9, No. 3, March 1949. 


DOPA “PANRAY” 

(.‘5.4-dihydroxyphcnylnlanine, C. P.) 

available in 1 and dl forms 

Synthetic clicmic.il reagents ... c!i])able of reveal- 
ing the j)rc.sencc of an oxidase in cells elaborating 
melanin. Valu.ablc indicat or.s of active mclano- 
genesis. 


)f "rite for prices and other data 

THE PANRAY CORP. 

Custom Manufacturers of Fine Organic Chemicals 

Hrondway JSW York 13 , N. Y. 
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ATTACHED ILLUMINATOR 
fills field at various powers with* 
out refocusing condenser and 
permits inclination of micro* 
scope without disturbing itlu* 
mination. 

IMPROVED SUBSTAGE 
ALIGNMENT 

positive locking device assures 
accurate optical alignment. 

NEW, N.A..25, lOX 
DIVISIBLE OBJECTIVE 
with cut-aw*ay boot— permits 
better oblique top lighting. 

NE>X' FINE ADJUSTMENT 
' ball-bearing, micrometer screw 
\ t)'pe— accurate 2 micron grad- 
, uations— comfortable lowered 
position. 

"PINCH GRIP” SLIDE 
HOLDER 

' provides for inserting slides 
easily without disturbing stage 
settings. 

ADJUSTABLE TENSION 
substage and coarse adjustment 
'* controls may be adjusted to 
suit individual preference. 
INTERCHANGEABLE BODIES 
EASY TO CARRY 
lighter weight— twice as rigid 
as previous models. 

DUST SHEDDING DUAL- 
CONE NOSEPIECE 
with new poiith'f ball-and- 
groove stop. 

NEW INCLINATION JOINT 
Long wearing— bearings auto- 
matically compensate for w'ear. 


NEIW features, extra user convenience, and excellent 
optical performance distinguish every model in this 
complete new line of laboratory microscopes. See them 
at your AO Spencer Distributor and ask for literature. 


American Optical Company 


Scientific Instrument Division 
DulTalo 15, New York 


ty((aA-ci6 ^/((icicicc/ici ^o't ovO 'JOO^^ca'ti 
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UNEQUALED 

for accuracy • simplicity • dependability 

PHOTROMETER 


the ROUY 



MORE ACCURATE READINGS 

Only the Photrometer cuts functional 
error to ■within 0J9e. 


BETTER MATCHING 
OF ELEMENTS 

Only Lcitz matches photoelectric 
cell and microammctcr so care- 
fully that measurement of elec- 
trical energy is strictly linear to 
transmitted light energy. 


GREATER OPTICAL ACCURACY 

Precision square absorption cells with 
plano-parallcl surfaces eliminate 
errors possible with ordinary curved 
cells. Optical system is designed to 
eliminate possibility of stray 
with attendant error. 


light 


EASIER OPERATION 

All adjustments made with a 
single control. .Any competent 
laboratory worker can use the 
Photrometer, for no special 
skills arc required. 



FINER SPECTRAL DEFINITION 

Ten narrow hand (dO millimicron) 
fdters cover the entire visible spec- 
trum. Two extra spaces arc provided 
for special filters. 


The Insfroment for ANY Colorimelric Test — the Rouy 
Photrometer is prc-calil)ratcd for the 38 most commonly 
required clinical tests and can he calibrated for any test 
scientifically suited to colorimetric technique. 

No Standards ... No Calculation — Pre-calibration and 
an Individual Handbook eliminate any need for calculation 
or preparation of standards. Accurate reagents arc quickly 
available through the Lcitz Solution Supply Service. 

Performance Proved — Pholromctcrs and Lcitz Colori- 
meters are now serving more than 8,300 satisfied tisers. 
Each instrument is made to exacting standards of pre- 
cision and sturdiness by Lcitz, first large-scale producer 
of photoelectric colorimCtcr.s, 

Pre-calibrated for 38 tests — $257.80 
Pre-calibrated for 22 tests — $182.80 


For informaiion, write E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


lEITZ SCIENTIFIC INSTRUMENTS • MICROSCOPES • BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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you can be positive of your positives 

/ — ”\ 


Direct delivery of blood from the patient’s 
vein, through a closed, sterilized system, into 
Trypticase Soy Broth media in the new B-D 
VACUTAINER CULTURE BOTTLE . . . 

• Provides positive positives and valid 
negatives 

• Prevents outside contamination 

• Avoids incorrect selection and 
multiplicity of media 

Aerobic or anaerobic conditions may be ob- 
tained at time blood specimen is taken. Bottle 
reaches laboratory ready for immediate incu- 
bation . . . speeds laboratory handling . . . 
provides faster diagnosis. Microaerophiles 
grow luxuriantly. 

Write for descriptive 
booklet on the neiv 

B-D VACUTAINER 
CULTURE BOTTLE and 
learn how easy it is to add 
this new element of 
assurance to your blood 
culture procedures. 



with the 

B-D 

VACUTAINER 

CULTURE 

BOTTLE 

containing Trypticase Soy 
Broth with CO2 added 


Prepared and sterilized by Baltimore 
Biological Laboratories, Inc., Baltimore, Md. 




Becton, Dickinson & Co., rutherford, n. j. 
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BECTON, DICKINSON & CO., Dept. 2S-G 
15 Ames Avenue, 

Rutherford, N. J. 

Please send me descriptive booklet on the 
new BD VACUTAINER CULTURE 
BOTTLE that takes the guesswork out 
of blood culture procedures. 


NAME- 


ADDRESS. 


CITY. 


JONE STATE. 



r. 
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if will pay you 
to investigate the 
MOST ADVANCED 
AND COMPLETE 
instrument for 
Electrophoretic 
analysis 



NOT TO BE FOUND 
ELSEWHERE 



!► Most economical because of greater 
analytical capacity. 

^ Most useful for research and routine 
work. 

P" High sensitivity . . . can detect protein 
concentrations as low as 0.002%. 

► Operates continuously regardless of 
atmospheric conditions, except for 
servicing. 

► Most complete . . . includes rapid dialy- 
sis facilities, chamber for freezing and 
storing specimens, sealed mechanical re- 
frigeration system, precision Schlieren 
optics, complete photographic facilities, 
and a rotatable triple diaphragm for 
selecting slit, bar and straightedge 
patterns. 

Compact . . . measures only 30 x 37 x 67 
inches high. Moved about with ease. 

► More convenient . . . operator works in 
front of the instrument. All parts at 
convenient heights and locations. 

^ Shipped ready for operation. 

^ Accommodates semi-micro, macro, mac- 
ropreparative, adsorption, and conduc- 
tivity cells. 

^ Engineered for long life. Components 
rated far beyond their normal operating 
requirements. 



AMERICAN INSTRUMENT CO., Inc. 


SILVER SPRING 


MARYLAND 


IN MlTIIOI>OHTAH WASHINOTOH, P. C. 
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mass demonstration in the auditorium 

The projectionist cdn follow a specimen through a progres- 
sive series of ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 




The auxiliary Scopicon dark-chamber “round-table” 
affords superb facility for small-group study. 
Here the projected image is cast upon a platen 
within a light-tight chamber, with separate light- 
excluding viewing hoods for each observer. Any 
number up to ten may share in conference, which 
can be conducted in a normally lighted room. A 
pointer at each port permits any observer to indi- 
cate areas of interest to all the others for discussion. 



. . . and for 
small-group 
"round-tables” 
in a normally 
lighted room 




for example in 

exk'oliative 

♦•yfolojiy 

The 64,000 lumen intensity of the 
Scopicon high pressure mercury 
lamp permits auditorium demon- 
stration of vaginal, uterine, bron- 
chial and gastric smears and 
smears made from urine or other 
body exudates, even under oil- 
immersed microscope objectives. 
In projected images six feet or 
more across, every detail of the 
normal and abnormal cells can be 
seen due to the pinpoint character 
of the 1 mm. square (approx.) 
focal spot employed. The Scopicon 
light is steady, flickerless ... its 
brilliant white color exhibiting bio- 
logical stains to the greatest ad- 
vantage. May we send you the 
brochure describing this versatile 
instrument? 




SCOPICON, Inc. 

215 East 149th St.. New York 51, N. Y. 



micr opr o j ec tion 
photQmicrograpliy 
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FISH ER I 


ELECTRO - HEMOMETER 

Eliminates the Human Factor 
in Measuring 

HEMOGLOBIN 



Scale Indicates Directly 

Grams per WO ml, and Per Cent Normal 


The Fisher Electro-Hemometer, employed in the standard acid- 
hematin method, reads directly the hemoglobin in per cent, also in 
grams per 100 ml. 

The results are obtained quickly and are more accurate than can 
be had by the older visual methods. 

The instrument is portable, simple to operate, and the direct- 
reading feature eliminates the necessity of any calculations. 


Elcclro-IIcinoiiietcr, complete with instructions, ready for use S90.00 

(Leather carr>in8 case, $9.00 additional) 


Aftnufseiuren — Distribulon 

Fisher Scientific Co. Eimer and Amend 

717 Rubes St, PiHtburgh (19)/ Pe. Greenwich end Morton Streets 

2109 Locust St, St. Uu!f (3), Mo. New York (14), New York 

HttdqutfiM for Ltbonlory Supplies 
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we say they’re better 

and so will you when you’ve , ' 

I - 

/ 

proved It in your ownj 
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HYLAND BLOOD GROUPING SERUM 

Anti- A nnd Anti-B 

Prepared from carefully selected donors to 
assure a highly potent, rapid acting, and 
specific product. Accurate results with maxi- 
mum speed. 

Available in 2 cc. and 5 cc. sets. 



HYLAND ANTI-Rh SERUMS 

Anti-Rhf, (Anti-D) Typitij; Sennn 
Anti-Rh^j rli' rit" (Anti-CDE) Typing Serum 

Outstanding serum for slide method— rigidly 
tested for titer, avidity, specificity and sterility. 
Prepared from selected, immunized donors. 

Both types available in 2 cc. and 5 cc. sizes. 




© 

WTI0.(IIT)>}| 

tlKH 


make this test 
at our 


Hyland Laboratories 

4534 Sunset Boulevard, Los Angeles 27, California 


expense! 

Clip the coupon for your 
free samples today! 
You'll receive generous 
samples of Rhy Typing 
Serum and Blood Group- 
ing Serum. Enough to 
convince you that their 
speed, accuracy and titer 
are unsurpassed. 
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Please send me generous samples of 
Rh„ and Blood Grouping Serums. 

Your Name 

Hospital or Lab. Name 

Address 

City and State 

From what dealer do you regularly buy your typing 
serums? 

I 
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V BOKES 



V Of BAKELITE 

NON 

^ CORK CUSHION WARPING 


i 





This MICHOSLIDK HOX made 
(if lirowii, fihrous-tyiie bakelitc iii- 
{•orjioratos several outstanding 
imiirovemcnts; 

It liolds 100 slides, 7o inin or 'i 
inches. 

'] lie soft cork cushion ivduces 
rattle and bicakape. 

'I'he brown bakelitc case is neat, 
attractive, non-warping and can I.e 
filed on a shelf as a book. 

The numbered indexes in the lid 
and on the cork bottom of the slide 
compartment jicrmit easy refer- 
ence to slides. 

.•\ chrome slide clasji and large 
double hinges assure convenient 
opening and ( losing. 


AHRACTIVE 

ECONOMICAL 


A^hrome 

kl SLIDE 
IV CLASP 


Xo. 00117 MICHOSLIDI'] BOXMS, dimensions 
03'7 X SJ.j' X I 37 inches. 

lOach S2.().") 

lail of 12 each 1.8.7 

Lots of 30 each 1.71 

Imts of 72 each 1 .0 1 

Shipment, from .‘■lock. 


ENTRAL SCIENTIFIC COMPANY 


NEW YORK 


SeietUi^ Appa/toLu • 9nUiUime*Ul • GlttMUoaU 
1700 IRVING PARK ROAD. CHICAGO 13 
BOSTON SANFRANOSCO NEWARK LOS ANGELES TORONTO 


MONTREAL 
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ANTI-HUMAN 
PRECIPITIN SERUM i 

(rabbit) ; 

for the “Coombs Developing Test" ] 



Detection of infant sensitization with maternal Rh antibodies.’'*'^''* , 

j Detection of antibodies (blocking cryptagglofinolds) which coat but ; 

do not clump saline suspended cells.’’*''* : 

, Study and diagnosis of certain hemolytic anemias.* 
prc!:c^f-ir!ri 2 cc viols with dropper cop assembly 

i 



i 

i 

I 


. C!,’ ' l/'L- -- Ortho Anti-Rh Sera are carefully processed from 

human bloods and possess excellent avidity, specificity, and titer. 
Ortho currently offers: 

Anti-Rho (Anti-D) Slide Test Serum 4 cc pkg. (150 tests opprox.) 

Anti-Rho (Anti-D) Test Tube Test Serum 2 cc pkg. (75 tests opprox.) 

'• Anti-Rho' (Anti-CD) 87% Test Tube Test Serum 2 cc pkg. (75 tests opprox.) 
Anti-rh' (Anti-C) 70% Test Tube Test Serum 2 cc pkg. (75 tests opprox.) 

Anfi-rh" (Anti-E) 30% Test Tube Test Serum 2 cc pkg. (75 tests opprox.) 


Furthtr Information and price* on reqvc»t. 



' . ‘ i " V- (1) Coombs, R. R. A., Mouront, A. ond Roce, R. R.; A New Test for the Detection 

of Weak ond "Incomplete” Rh Agglutinins, Brit. 3 . Exp. Poth. 26:2j3-266, 1P45. |2J Coombs, R. R. A., 
Woyranf, A. E., and Race, R. R.; In-Vivo IsosensitJroficn of Red Cells in BobJe* with Hemolytic Diseose, 
loneel, 250:264-263, 1946. (3) Hill, J. M., ond Hobermon, Sol; Demonstrollon of Rh Antibodies in the 
Newborn ond Furlber Evidence of the Polhogenesis of Efylhroblostoili, J. lob. end Clm. Med., 31il053* 
1066, 1946. (4) levine. P., and Wigod, M.i Technic of Rh Testing, "Diognoslic Procedures end Reogents.** 
Am. Pub!. Heolth Assoc, In Press. (5) Sturgeon. P.j A New Antibody In Serum of Potient'i wlih Acquired 
Hemolytic Anemio. Science, 106:293-394, 1947. 


Pharmaceutical Corporation • Raritan, New Jersey 
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• ALL METAL CONSTRUCTION 

• VIBRATION FREE 

• SILENT OPERATION 

• LONG SERVICE LIFE 

• ALL CALIBRATION MARKS 
PLAINLY VISIBLE 

The welded steel tower contains a 
non-glare fluorescent tube to illu- 
minate the manometer. All cali- 
bration marks on the manometer 
and the extraction chamber are 
plainly visible. The base, carriage, 
pulley and carriage support are 
cast aluminum and the entire in- 
strument is finished in corrosion 
resistant white enamel. 

The manometer is mounted on 
the tower by means of spring steel 
clips which give it full support and 
still permit easy removal for clean- 
ing. The end of the manometer 
leading to the extraction chamber 
is held firmly in place by a bracket 
and plate assembly which prevents 
the transmission of vibration from 
the shaking assembly. The plate is 
held in place by thumb screws — 
eliminating the need for tools when 
removing the manometer from 
the superstructure. 

The shaking assembly is ball- 
bearing mounted, to give smooth 
silent performance and is con- 
trolled by a wide range stepless 
variable transformer. 

S-7325 BLOOD GAS APPARATUS — 

Van Slyke-Neill, All Metal, Sar- 
gent. Complete with Glassware. 
For operation from 115 volt 50/60 
cycle circuits $250.00 

SARGENT 


■A 


^ 
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SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL. 

MICHLGAN Division 1959 EAST JEFFERSON DETROIT 7, MICHIGAN 
50UTHWESTERN DIVISION 5915 PEEIER ST. DALLAS 9, TEXAS 
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C. I. No. 778 


PHLOXINE B 

Certified for ute in; Histology 


GMS 


Total 

Dye Content . 


Pharmaceutical Laboratories 

NATIONAL ANILINE DIVISION 

40 RECTOR STREET • • AlUfD CHDUiat t DYE CMKianOH • • NEW YORK 6, N. 

Found satisfactory by BIOIOGICAL STAIN COMMISSION for a'J5!W!H1TI7TW I 
purposes. This dots not imply approval for any mtditiaal ase. Will users 
report any unsatisfactory results to H. J. Conn, Geneva, N. Y. 


Certification No. 

NPh 


^ S ’’’‘■y ^WIOX/NE B in Mallory's 

phloxine methylene blue technic 
'3^'. tvi *0 bring out the pink color of the 
cytoplasm. 







1 



•N^ 


THE COMPLETE LINE OF 

COMAl/SSfON 
CERTIFIED 
BIOLOGICAL 
? STAINS 





-vi. 




Pharmaceutical Laboratories 

NATIONAL ANILINE DIVISION 

40 RECTOR STREET • • MUED CHEMICAl I DYE CORPORATION • • NEW YORK 6, N. Y., U.S.A. 
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lor cell chemistry and pathology 




New . . . Versatile . . . Compact. Built for exact studies. 
Aloe's flexible, stainless steel unit is based on the principles of the 
Altmann-Gersh freezing-drying apparatus and used by other recog- 
nized authorities. Important engineering improvements include direct 
reading scales and manual controls of both temperature and vacuum. 

Under accurate controls, the new Aloe Freezing-Dehydration Appa- 
ratus, permits tissue to be dehydrated and fixed with minimal losses 
and alterations. Tissue, after freezing in isopentane, is placed in one 
of the vacuum chambers in refrigerating compartment. Temperature 
is accurately adjusted from — IS^C to — 50°C and vacuum as low 
as 0.001 mm mercury. If desired, the specimen is infiltrated with 
parafFin or cellodin. Sections of embedded materials may be used 
for morphological and cytochemical studies by numerous methods. 

71580 FREEZING— DEHYDRATION APPARATUS, as described, with 
four vacuum-dehydration chambers, two desiccant tubes, and one 
Dewar flask. For 115 volts, 60 cycles, A. C. each .$2,250.00 



wide X 28’/2" deep x 
34 V 2 " high with covers 
closed and 56^/2” high 
with covers open. 


Write for illustrated booklet and bibliography — Bulletin No. Til 2 




A. S 

1831 


ALOE COMPANY Serrffjg tctenco «»nee I860. . 


Olive Street • St. Louis 3, Missouri 
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microslide filing cabinet offering 



AIC^ greater 

capacity 

at amazingly lew cost! 


This new "LAB-AID" cabinet is the vlfimate solu- 
tion to the filing problems encountered In the 
laboratory. It is of welded-steei, fire-resistant con- 
struction throughout. Files 3"xl" or 3"x2" micro- 
slides, 2"x2" transparencies, large lantern slides, 
index cards, even paraffin blocks ... in single-row 
drawers, all fitting interchangeably into a smooth- 
tracking master drawer-rail system. Unit-sections, 
assembled in any combination, can be used singly, 
or stacked to any convenient height. With all these 
advantages, the cost-per-sl/de capacity In the 
"LAB-AID" cabinet is the lowest ever. Investigate 
this remarkable equipment ... the coupon will 
bring details. 


the 


new steel 


laboratory filing cabinet 


A single "LAB-AID" anif-secfion. Any 
combinaflcn of cfrawers con be suppb*e<J. 



By merely inserting the ftexi- 
ble spring liner, any drawer 
is easily converted from 
close pocked storage to 
separate slide filing. 


THE 


technicon 


COMPANY 



The Tcchnicon Company 
215 East 149 Street 
New York 51. N. Y. 


Please send me details concerning your "LAB-AID" micro- 
slide filing cabinet. 


Nomc^ 


Street-. 
City 
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SUNDERMAN DIRECT READING 

C 0;n D U CT I V I T Y OUTFIT 



CONDUCTIVITY OUTFIT. Sunderman Direct Reading Type, A.H.T. Co- 
Specification. For rapid routine determinations of the electrometric conducthdty of 
small quantities of biological fluids, and particularly for the measurement of serum 
total base and the estimation of serum sodium. Tests can be made Avith only 1.5 ml 
of sample. 

The Bridge is an improved, direct reading model of that originally described by F. William 
Sunderman, American Jonrrial of Clinical Pathology, Vol. 15, No. 6 [June, 191^5), p. 219. It is of 
the Wheatstone tj^pe, with direct reading dial graduated 5 to 21 in 0.1 divisions, indicating specific 
conductance expressed as mhos (reciprocal ohms) x 10^’ at 25°C. It is furnished with temperature 
cell constant compensators and “magic ejm” null point indicator, and is entirel}' self-contained, 
requiring only the connection of the conductivity cell. 

The Conductivity Cell, pipette form, is convenient for the collection of samples from small- 
mouthed vessels and for subsequent recovery of the sample for further tests. Each cell is indi- 
vidually calibrated and permanently marked with cell constant. ■ 

4031. Conductivity Outfit, Sunderinan Direct Beading Type, consisting of Conductivity Bridge and Conductivity Cell, 
as above described. Water Bath x 4^ x 6 inches. Thermometer Holder of Stainless steel, and Thermometer 0 to 

40®C in 0.2® divisions. Complete with directions for use and author’s nomogram for calculating serum total base, 
5 ft. cord and plug. For 115 volts, 50 or GO cycles, 149.00 

4031-B. Conductivity Bridge, Sunderman Direct Beading Type, only, as supplied with above outfit, with directions fo^^use 
and author’s nomogram. For 115 volts, 50 or GO cycles, 105.00 

4031-E. Conductivity Cell, Pipette Form, Sunderman Improved Type, as supplied with above outfit, with platinized elec- 
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MEDICOLEGAL EXAMINATION OF BODIES RECOVERED FROM 

BURNED BUILDINGS* 


FRANK R. DUTRA, M.D. 

From the Office of the Coroner of Hamilton County, Ohio, and the Kettering Lnhoratcry 
of Applied Physiology, College of Medicine, University of Cincinnati, 

Cincinnati, Ohio 

Conflagrations of medicolegal interest include those that ma}^ conceivably 
have been set to commit or conceal homicide or suicide, and those in which un- 
due hazard to the public welfare maj' have contributed to death. 

Most deaths caused by, or occurring in association with, fire are accidental, 
but some deaths which appear to be accidental have actually been planned. It 
is not uncommon for a murderer to attempt to conceal his crime by burning the 
scene and the body together. Persons sometimes set their premises afire be- 
fore committing suicide in the hope that death will be accepted as accidental. 
Occasionally, persons commit suicide by igniting inflammable substances with 
which thej’' have covered themselves. 

When homicide is perpetrated by incineration, the victim is almost invariably 
first rendered unconscious bj’’ alcohol, drugs, or injuries. However, in a recent 
exception to this rule, a robber, apparently intending to prevent chase, threw a 
bucketful of gasoline and then a lighted match, into a small store, fatally burn- 
ing the proprietor and his son. 

In the hope of perpetrating a fraud, an attempt is occasionallj’’ made to have a 
death from natural causes appear as having accidentally resulted from a confla- 
gration. The true cause of death can usuall3’’ be determined bj" complete autopsj* 
even though the remains have been severelj’’ burned. It is not uncommon for 
bodies recovered from biimed buildings to be charred (Fig. 1 ), and for the ex- 
tremities and head to have been partially burned awaj'. Even then, it is usuall.y 
possible to examine the bodj'^ cavities and viscera in the ordinaiy manner. 

In addition, blood maj’" be collected for deteimination of carbon monoxide 
content in almost eveiy case. Vflien the bodj'^ has been subjected to intense 
heat, the blood is sometimes completely coagulated and cooked. In such ca.ses, 
masses of the coagulum should be retained in a tightlj^ stoppered bottle. The 
presence of carbon monoxide in such blood can sometimes be detemiined, in the 
usual waj’’, after first ijulverizing the mass under oil. 

DID DEATH PRECEDE, OR RESULT FRO.M, COXELAGRATIOX? 

From the autopsj’’, the examiner should attempt to determine whether or not 
the decedent had been alive at the start of the fire. Surface burns should be ex- 
amined for evidences of a vital reaction, such as a bright line of localized cuta- 
neous h3’’peremia at the edge of a bum. True blisters form onl.v during life and 
contain fluid rich in protein. The.y are surrounded b.v thin, bright red zones of 

*RccGivecl for publication, March 11, 1949. 
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hyperemia and, when the epidermis covering the blister is removed, the under- 
l5'’ing dermis is also found to be bright red. 

In some cases where death has occurred after the onset of the fire, there will 
be deposits of soot in the laiynx and trachea (Fig. 3 ). Sometimes only a few 
small granules of soot are found, but occasionally the entire tracheobronchial 
tree is lined with this material, depending on the amount of soot present in the 
smoke of the conflagration. 

Some victims of conflagrations develop numerous small visceral hemorrhages, 
which are usuall}'- most marked beneath the endocardium of the septal surface 
of the left ventricle of the heart (Fig. 4 ). Experiments have demonstrated that 
such hemorrhages occur within a feAV minutes after exposure to high temperatures, 
even when the possibilit}^ of inhalation of heated air or of noxious gases has been 
excluded,'* thus supporting the belief that h3''perthermia is the cause of the hem- 
orrhages. 

Perhaps the best evidence that a person was alive during a conflagration is 
the presence of excessive quantities of carbon monoxide in his blood. This 
substance is a b3''-product of nearly eveiy fire, and chemical examination of blood 
for its presence is essential to the investigation of any death where conflagration 
maj'' have been a factor. 

It is usualty also wise to examine the blood for eth3d alcohol, since this sub- 
stance plays a part in a considerable proportion of deaths in conflagrations. 
The amount of alcohol in the blood may explain wh3r the person was unable to 
escape from the flames. Furthermore, many fires result from the careless acts 
of inebriated persons. 

The attitude of partiall3^ incinerated bodies is frequently one of semi-flexion 
of trunk and extremities (Fig. 1 ) and has been called the “pugilistic attitude”. 
This posture has no significance in determining whether or not the person died as 
a result of the fire. It results from coagulation of the proteins of the skeletal 
muscle; the contraction is so marked that the muscles will be torn if the limbs 
are forcibty extended. If rigor mortis has not begun before such heat contrac- 
tion takes place, rigor mortis will not set in later. On the other hand, if rigor 
mortis has alread3" appeared and disappeared, exposure of the bod3^ to heat 
results in the establishment of heat rigor, unless putrefaction had already begun.- 
With the onset of the putrefaction in muscles which are the seat of heat rigor, 
there is gradual disappearance of the rigor. 

ARTEFACTS OF INCINERATED BODIES 

Certain artefacts resulting from heat ma3’' be confused with pre-mortem inju- 
ries. The most common artefacts of this t3fpe are splits of the skin which ma3'' 
i-esemble knife slashes, stab wounds, or lacerations (Fig. 2 ). The absence of 
hemorrhage in the tissues adjacent to these splits is sufficient to differentiate them 
from injuries sustained before death. Occasionally, intact blood vessels extend 
across such a split. 

Pseudo-blisters are sometimes produced b3’- heat after death. These result 
from a short exposure of the skin to a high temperature, so that steam forms in 



Fio. 1. Body removed from burned buildinii. Positive identificntioii was est!d)lislied 
through the presence of gold open-faced crowns of the two upper central incisors wliicli were 
readily recognized by relatives. The man had died during the fire, since there was soot ad- 
herent to the lining of the trachea and bronclii, proving that he had breatlied smoke. Further- 
more, e.xamination of the blood revealed 52 per cent saturation with carbon monoxide. The 
extremities of partially burned bodies are often fixed in semiflexion. 

Fig. 2. Xumerous splits of the skin of back, resulting from intense heat. Tliese sometimc.s 
simulate jire-mortem incised wounds or lacerations. 
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the dermis and elevates the epidermis. Such pseudo-blisters contain only gas, 
as contrasted with true blisters which contain liquid. There is no hyperemia 
around the peripheiy of a pseudo-blister and the underlying dermis is ordinarily 
yellow or gray rather than red.* 

Postmortem fractures of the skull ma 3 ' occasionalh’’ result from the o.vpansion 
of steam within the cranial cavitj'. These are usually' found in the vault of the 
skull, and maj'^ be differentiated from pre-mortem injuries bj' the sep.aration of 
the edges of the fracture bj”^ the escape of the steam. Furthermore, traumatic 
fractures of comparable size are almost invariabl.y accompanied b\' adjacent 
epidural hemorrhage and may be as.sociated with lacerations and contusions of 
the brain substance. 

A portion of the scalp is sometimes burned awaj' exposing the outer table of 
the skull to direct heat and desiccation. The bone becomes brittle and shrinks 
as the diying progresses, leading to the development of cracks in the outer table 
of the skull which simulate fracture lines (Fig. 5). 

It is not uncommon to find coagulated pinkish brown blood between the skull 
and dura mater after a bodj'' has been partiall.y incinerated. Such postmortem 
extravasations form a single large clot which extends over the vertex and both 
parietal regions (Fig. 6). These clots differ from traumatic epidural hemor- 
rhages, in that the latter are usuallj'’ confined to one temporoparietal region and, 
even when extensive, do not cross the vertex. Also, traumatic epidural hemor- 
rhages are nearlj’- always associated with fractures of the skull. 

The partiallj'’ incinerated irodies of iiersons known to have been well immedi- 
ately before a fatal fire are often found to have red, boggjq hj’peremic lungs. 
The lungs contain blood within their alveoli, and occasionalh' the bronchi and 
trachea are also filled with blood. The source of this blood is unknown, but it 
is believed that as heat contracts the muscles throughout the l3od.y, the pres.^ure 
on the sj'stemic veins maj' express the blood through the chamiiers of the right 
side of the heart and into the pulmonaiy arteiy. As a result, there is engorge- 
ment and finalh' rupture of the pulmonaiy capillaries with hemorrhages into the 
lung tissue. 

Occasionalh', persons will be subjected to great heat without actnall.v coming 
into contact with flames. The author has observed this phenomenon in three 
instances where the victims had been exposed to escaping steam. In such 
cases death maj' occur, and the skin and superficial tissues max' be completel.v 
cooked without great alteration of the appearance of the boch'. A superficial 
examination might, lead to the conclusions tliat the bod.v had not lieen sulijected 

*Aiiother form of pseudo-blister seen in inodicolegal work is not related to coiiflaKr.'ilions. 
This is the bleb wiiich appears early in putrefaction, and whicli contains fluid but has no 
peripheral zone of hypcreinia. 

Fig. 3. Trachea and major bronchi with soot adherent to mucosa, indicating that smoke 
had been inhaled immediately prior to death. Death in conflagration. 

Fig. 4. Subendocardial hemorrhages, septal surface of left ventricle, due to hyper- 
thermia. Heart of man who died 15 minutes after ho had been removed from a burning 
building. There were extensive second and third degree burns of the body. 
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to heat, and that the discoloration of the skin was the result of putrefactive 
changes. However, dissection reveals that the collagen of the dermis is swollen 
and friable because it had been cooked. Conversely, in early putrefaction, the 
dermis is not friable, since its collagen resists putrefaction. 

LETHAL FACTORS IN CONFLAGR.ATIONS 

There are several potentially injurious factors in most fires and any one, or 
any combination, of them may cause death. These factors include heat, falling 
structural materials, and noxious gases, smokes and fumes. The possibility 
that depletion of oxj'-gen might cause death is also considered below. 



Fig. 5. Postmortem cracks of the outer table of the skull caused by heat and desiccation, simulating 
pre-mortem fractures. 

Fig. 6. Postmortem epidural blood clot, the result of intense heating of the head. 


When death has been caused bj'^ heat, there are usuall}"^ extensive burns of 
the bod}^ and the clothing is usually partly or completely consumed. The skin 
maj' be burned superficially or charred completel 3 '- with considerable destruction 
of the underljdng tissues. 

Death by hj'^perthermia may occur without significant damage to the skin. 
Experiments'* have shown that exposure of young pigs (7-12 Kg.) to air temper- 
atures of 90 C. for 45 minutes will produce death, yet the epidermis will not be 
destro.yed. Deaths of this type should probably be considered as acute heat 
stroke. On the other hand, young pigs cannot be exposed for more than 30 sec- 
onds to air at 600 C. without generalized destruction of the skin and death from 
h^-'perthermia. The exact conditions which would produce similar results in 



EXAMIKATION' OF HURKED BODIES 


(i05 

man are not known, but it is believed that these samples represent conditions 
existing in some conflagrations in which people are killed or injured. 

The appearance of pulmonary edema in persons injured in some conflagrations 
has been thought by some^ to result from thermal injuries of the lungs. The 
work of Moritz, Henriques, and McLean^ has proved that the capacity of dry 
gases to cany heat into the bronchi and lungs is not great enough to account for 
injury of these structures, so that one or more other mechanisms must be re- 
sponsible for such damage. It is now recognized that noxious jiroducts of the 
thermal decomposition of various materials in conflagrations cause the pulmo- 
nary lesions. 

Many victims of conflagrat ions inhale gases, fumes and smokes, some of which 
are highl.y toxic. These substances are produced in greatest quantity, and with 
greatest rapidity, when the temperature is relatively high and the oxygen supply 
is limited as in burning buildings. On the other hand, it is uncommon for any- 
one to be overcome bj'^ gases from fires which are burning in the open. Exjier- 
iments- have been conducted to demonstrate these points, using artificial leath- 
erette that was recovered from the unburned walls aftei’ the conflagration 
at the Boston Cocoanut Grove Club in 1942. When this leatherette was burned 
in a current of fresh air, the smoke jiroduccd only slight irritation of the respir- 
atory tracts of rabbits; but when, in the ab.scnce'of a supply of fresh aii\ the 
same material was decomposed by applying the flame to the flask (;ontaining 
(hy leatherette, irritating gases wore evolved whicli killed the animals within as 
short a time as 100 minutes from onset of exposure. 

The most important and usually the most dangerous of the toxic gases in con- 
flagrations is carbon monoxide, because of its ubiquitous occurrence and insidious 
action. It is impossible to determine with accuracy the number of deaths in 
fires which arc largely or entirely due to carbon monoxide, but there can be little 
doubt that a considerable proportion of them are diiectly attributable to this 
gas. Only rarel.y does the blood of a victim fail to contain a large quantity of 
carbon monoxide, regardless of whether the body has been only slightly burneri 
or almost completely consumed. 

The amount of carbon monoxide in the blood which will produce death prob- 
ably varies somewhat with the health, age, and with the activity of the iierson 
during and immediatel.y after expo.surc to the gas. Search of the literature has 
revealed no record of a study of the.se factors, but it is believed that young chil- 
dren, old persons, and those suffering from lung or heart disease (diminished pul- 
monary or cardiac reserve) would probably die with less carbon monoxide in 
the blood than would be required to kill health.y young adults. 

It is considered unlikely that the depiction of atmospheric oxygen causes 
deaths in conflagrations, since after enclosed fires are allowed to die out the 
oxygen remaining in the atmosphere is sufficient to support life, whereas the 
carbon monoxide level is incompatible with life.^ 

Carbon dioxide cannot be considered dangerous, since in enclo.=ed fires lethal 
levels of carbon monoxide foirn more rapidly. 

Other highly toxic gases are also evolved in some conflagrations, including acid 
oxides of nit rogen, sulfur oxides, hydrogen sulfide, hydrogen cyanide and acrolein. 
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The possibilities depend on the materials being burned. Dangerous quantities 
of nitrogen dioxide and nitrogen tetroxide are liberated by the burning of nitro- 
gen-containing materials such as nitrocellulose film,^ and artificial leatherette.^ 
The burning of wool or silk liberates ammonia and hydrogen cyanide.® The 
burning of wool and other sulfur-containing substances also yields oxides of 
sulfur as well as hydrogen sulfide. Acrolein is liberated in toxic quantities by the 
thermal decomposition of neutral fats and other materials containing glycerine. 
This highly irritating compound has been found to be a product of the thermal 
decomposition of a sizer oil which was extracted from artificial leatherette re- 
moved from the Cocoanut Grove Club, and it may have contributed to the pul- 
monary injuries of some of the victims of that disaster.” 

IDENTIFICATION OF BURNED BODIES 

Even though a body has been severely burned, it is usually possible to estab- 
lish identification. 

Clothing or jewelry on the body may aid, but it should not be forgotten that 
anyone wishing to confuse identification might substitute these articles before a 
fire is started. Important information relating to identity can be obtained from 
the teeth, which can be compared with records obtained from the dentists of 
persons knovm to be missing. The organs and skeleton should be carefully 
examined for evidence pertaining to the race, sex, and age of the body. Individ- 
ual peculiarities, such as evidences of pre-existing disease or deformities and 
absence of certain organs as a result of surgery, should be recorded. X-ray ex- 
amination of the entire skeleton may be of considerable value. ^ 

PROTECTION OF THE PUBLIC WELFARE 

The medical investigator has the opportunity of serving the public interest 
when there has been a conflagration with loss of life. Even though criminal 
negligence is not suspected, autopsy should be performed to establish the exact 
cause of the death of the victim, and in multiple deaths, of a significant number 
of victims. In this way it may be detennined if toxic gases or other unsuspected 
factors played a part in the deaths, and the information obtained may be of 
value in treating injured survivors, or in subsequent investigations by fire and 
police officials. 

SUMMARY 

1. The examination of a body recovered from a burned building should reveal 
if the individual was alive or was dead at the onset of the conflagration. If 
death has occurred in a fire, the blood will almost invariably show a high level 
of carbon monoxide. In addition, particles of soot are usually present on the 
mucosae of the larynx, trachea, and bronchi. The presence of true blisters, or of 
a peripheral zone of hyperemia, associated with burns of the skin indicate life 
at the time the burns were sustained. 

2. If death occurred in the fire, an analysis of the blood for ethyl alcohol may 
reveal that escape was rendered more difficult bj’" inebriation. Examination of 
the viscera and extremities will reveal whether injuiy or disease prevented escape. 
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3. Certain postmortem artefacts of bumed bodies, produced by lieat, may be 
confused Avith pre-mortem injuries. These artefacts include splits of the skin 
which simulate incised wounds, pseudo-blisters caused by formation of steam 
beneath the epidermis, cracks of the outer table of the skull from diying and 
shrinkage, fractures of the entire thickness of the skull from the generation of 
steam in the cranial cavity, and epidural hematomas over the vertex of the brain. 

4. Most deaths in conflagrations are due to heat, no.vious gases (especially 
carbon monoxide), or the combined effects of heat and gases. Death from heat 
is indicated by extensive burns of the bodj'^, together with hemorrhages beneath 
the endocardium of the septal surface of the left ventricle of the heart. 

5. Identification of partially burned bodies may be made from clothing or 
jewelry, or dental peculiarities, or from individual physical characteristics (con- 
genital abnormalities, or residua of disease or surgciy). 
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STUDIES ON INCLUSION BODIES 

I. Acid-Fastness of Nuclear Inclusion Bodies That Are Induced by 
Ingestion of Lead and Bismuth* 

■' M. WACHSTEIN, M.D. 

From the Laboratories of St. Catherine’s Hospital, Brooklyn, New York, and the Division of 
Pathology, Alt. Sinai Hospital, Neiv York, Neiu York 

Inclusion bodies may occur in the cytoplasm of the cell, the nuclei or both. 
For some inclusion bodies, as in vaccinia, a virus origin has been established 
beyond doubt; for others, particularly those that follow the application of certain 
chemical substances, such a causal relationship is unlikely. For the inclusion 
bodies which occur after the injection of aluminum and ferric compounds, 
Olitsky and Harford-' excluded the possibilitj'- of a virus infection by transmission 
experiments. Although much work has been done to trace the origin of the 
various inclusion bodies to certain normal cellular constituents by various 
stains, including histochemical tests, as well as bj'^ centrifugation procedures 
(Lucas'®), the histogenesis and chemical composition of many of the inclusion 
bodies is still doubtful. 

The present work was first undertaken in order to study a number of histo- 
chemical reactions in nuclear inclusion bodies that occurred after the ingestion 
of lead in rats. When marked acid-fastness of these inclusion bodies was noticed, 
various other inclusion bodies were examined for this property. 

material and methods 

Lead. Eleven young white albino rats of the Wistar strain, each weighing 
approximately 100 Gm., were given a diet composed of 59 per cent dextrose, 19 
per cent casein, 10 per cent lard, 5 per cent yeast, 4 per cent salt mixture, 2 per 
cent cod liver oil and 1 per cent choline chloride. The diet contained 4 Gm. lead 
acetate per kilogram. Two of the animals died after 56 and 92 days, while the 
remaining 9 v^ere killed after 142 days. Two control groups of 10 animals each 
were given a similar diet which in one instance contained 2.5 Gm. nickel nitrate 
per kilogram, and in the other instance contained 1 Gm. cobalt chloride per 
kilogram. The animals on cobalt chloride died or were killed after 90 to 95 days. 

Bismuth. A block of formalin-fixed human kidney tissue (autopsy 12933, 
Mt. Sinai Hospital) Avas available for study. This case had been previously used 
for the histochemical identification of bismuth in the colon as well as in the renal 
inclusion bodies by Wachstein and Zak.*' The patient was a 30 year old white 
woman who had a histoiy of rheumatic fever and chorea in childhood, and hyper- 
tension two years prior to her death. Her blood Wassermann reaction was 4 
plus and she Avas treated AAuth Aveekly bismuth injections for one year. She died 
tAA’o days after a sudden onset of severe dyspnea and cyanosis. Necropsy 
rcAmaled rheumatic heart disease, malignant nephosclerosis and bismuth mel- 
anosis. 

* Received for publication, Januarj' 25, 1949. 
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Additional material examined. The following tissues containing inclusion bodies were 
also available for study: 

1. Lungs of a woman with chronic pneumonitis (autopsy ^'12617, Mt. Sinai Hospital) 

2. Salivary glands of a child who died from acute enteritis (autopsy ,«'1.33S9, Mt. Sinai 
Hospital) 

3. Liver and kidneys of a newborn child (courtesy Dr. P. Grucnwald, Department of 
Pathology, Long Island College of Medicine. Brookyln. Xcw York) 

4. Beta cells of the chicken pancreas (courtesy Dr. A. M. Lucas, U. S. Regional Poultry 
Research Laboratory, East Lansing, IMichigan) 

5. Intestinal epithelium of mice with epidemic diarrheal di.scasc (courte.sy Dr. A. Pajipen- 
heimer. Harvard Medical School, Boston) 

G. Negri bodies in dog brain (courtesy Dr. .1. Schlcistein, Division of Laboratories and 
Research, Albany, New York) 

7. Bladder of a mink with distemjjcr (courtesy Dr. ,). R. Gorham, U. S. Fur Animal 
Disea.se, Research Laboratory, Pullman, Wa.shington) 

8. Testicle of a rabbit infected with Virus III (courtesy Dr. .1. M. Pearce, Cornell Uni- 
versity Medical College, New York) 

Slaininfi ■procedures. Sections from formaliti-fixecl material gave tlio Itest 
results. Good results were also obtained on material fixed in Zenker’s solution, 
after the usual treatment with iodine and sodium thiosulfate. The sections were 
put in Zichl-Neelsen’s carbol fuchsin at 50 C., for three hours. They were then 
washed, decolorized for three to five minutes in acid-alcohol (3 ml. concentrated 
hydrochloric acid and 97 ml. of 70 per cent alcohol) and counterstained with 
Harris’ hematoxylin. Sections were also stained with hematoxylin and eosin 
and in addition, special stains were occasionally used. 

RESULTS 

Lead. In all animals that were given lead, numerous nuclear inclusion bodies 
were found in the kidneJ^s; none were seen in the liver. The inclusion bodies 
closely resembled those that were first described b}’- Blackman in the kidneys and 
livers of children who died of lead poisoning and also in rats that were given lead 
in their food.- Similar obseiwations in experimental animals were later made by 
Finncr and Calvery,® Diaz-Rivera and Horn,'’^ and Dalldorf and Williams.' In 
sections stained with hematoxylin and cosin, thc.se inclusion bodies were usually 
sharplj’’ outlined and homogeneous. Ncarh' all of them were cosinojihilic, 
although an occasional one stained purplish. They were i-ound or irregular in 
shape and varied in size from tiny droplets to bodies larger than the normal nuclei. 
One or .several inclusion bodies were found in one nucleus. The large inclusion 
bodies were usualh’’ centrally located while smaller ones were often found in the 
periphery of the nucleus. The nuclei in which inclusion bodies were present, 
were frequently enlarged. The chromatin was coarse and granular and was 
found cither located on the outer surface of the inclusion body or had marginated 
to the nuclear membrane. Occasionally chromatin was present in both locations 
in the same nucleus. 

Inclusion bodies were found only in the cortex and in the subcortical zone and 
not in the inner portion of the medulla. They were about equally numerous in 
the outer zone of the cortex and the .subcortical zone. They were found in 
tubules that could be easily identified as proximal convolutions but occurred also 
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in tubules forming the medullary rays. The latter predominantty contain 
branching collecting tubules and straight thick portions of ascending limbs of 
Henle’s loops. A more exact localization will have to await the isolation of 
single renal tubules as advocated by Oliver.-® (See also Wachstein.®'*) 

In addition to the occurrence of inclusion bodies, definite changes were found 
in the cortical tubules. Some of the cells showed large swollen vesicular nuclei 
as well as degenerative changes in the cytoplasm. These degenerative changes 
had progressed in some of the tubules to frank necrosis with sloughing of tubular 
epithelium, and frequently to secondary calcification. Some tubules showed a 
flat regenerating epithelium and occasionally mitotic figures. Focal areas of 
chronic inflammation Avere fairly prominent. In all cases, some of the cortical 
tubules contained scattered brown-staining granules similar to those previously 
described by Fairhill and Miller.® In addition, occasional round, concentric 
bodies Avere noticed most often tying AAuthin the lumen of the tubules. These 
bodies stained broAAmish and occasionally someAA'hat bluish in hematoxylin-eosin 
preparations, hlany of these bodies stained black after treatment of the sections 
Avith cobalt chloride and dilute ammonium sulphide, indicating the presence of 
calcium phosphate. They obviously represented partially calcified necrotic 
cells. Control sections immersed in dilute ammonium sulphide did not shoAV 
any blackening of these bodies or of the intranuclear inclusions or of any other 
structures. The absence of histochemically demonstrable lead is in agreement 
AAuth Blaclonan’s finding but contraiy to those of Finner and Calvery. Baso- 
philic cytoplasmic inclusion bodies described by Diaz-Rivera and Horn Avere 
not seen in our material. 

In sections stained by the Ziehl-Neelsen method, the inclusion bodies AA'ere 
strongly acid-fast and stained red (Fig. 1). There AA^as some A'^ariation in the 
brilliance of the stain even in sections of the same block. Occasionally inclusion 
bodies took a more purplish hue after the counterstain had been applied. This 
staining method revealed fine dust-like acid-fast particles in some of the nuclei. 
The counterstain clearly outlined the chromatin material surrounding the inclu- 
sion bodies AAuthin the nuclei. In addition, some of the tubules contained dust- 
like and occasionally more granular acid-fast material. This apparently corre- 
sponded to the previously described broAvn pigment seen in hematoxylin and 
eosin sections, but seemed to be more abundant. 

Tavo unstained paraffin sections from human material that had been collected 
by the late Dr. S. Blackman Avere obtained through the courtesy of Dr. Lucas. 
The inclusion bodies proved to be acid-fast although they stained someAA^hat less 
brilliantly than most sections from the fresh animal material. In the control 
animals (fed nickel or cobalt) no acid-fast material was encountered. No inclu- 
sion bodies or any of the other significant changes Avere found in the kidneys of 
any of the control animals fed either cobalt or nickel. 

Bismuth. The cells of the convoluted tubules show inclusion bodies as de- 
scribed by Pappenheimer and Maechling®® AAuthin the nuclei and occasionally also 
in the cytoplasm. These inclusion bodies AA^ere strongly refractile and in hema- 
toxylin and eosin sections had a broAAmish tinge. They AA^ere usually round, occa- 



METAL-INDUCED NUCLEAR INCLUSION BODIES 


611 



Fig. 1. Section from the kidney of a rat which was given lead acetate. Ziehl-Neelsen 
stain. Nuclear inclusion bodies stain brilliantly red. Approximately X 900. 

Fig. 2. Section from the kidney of a woman who had received weekly bismuth injections 
for one year. Ziehl-Neelsen stain. Nuclear inclusion bodies stain brilliantlj' red. 
Approximately X 900. 



612 


AVACHSTEIN 


sionally oval, and often occupied a central position in the nucleus. Some of the 
nuclei contained several of these inclusion bodies. Degenerative changes in the 
tubular epithelium were difficult to evaluate since the kidney, as previously 
stated, was obtained from a patient Avho had had malignant hypertension. 

The application of the Ziehl-Neelsen stain revealed that the inclusions Avere 
strongly acid-fast. Both intranuclear and cytoplasmic inclusion bodies stained a 
brilliant red (Fig. 2). No other structures Avere found to retain the carbol 
fuchsin after acid-alcohol treatment. The smallest inclusions could be easily 
visualized by this staining method. 

Other inclusion bodies. None of the other nuclear inclusion bodies that AA'ere 
examined AA^ere acid-fast. These included the nuclear inclusion bodies present in 
the salivary glands of a child, as Avell as those found in liver and kidne5^s of a 
neAvborn infant; the numerous inclusion bodies present in the alveolar lining cells 
of an adult AAmman AA'ho died of pneumonitis; the nuclear inclusion bodies in the 
beta cells of the pancreas of the chicken, recently described by Lucas;i^ Negri 
bodies; the inclusions in distemper, and in the intestinal epithelium of suckling 
mice Avith diarrhea described by Pappenheimer and Cheever;--* or the inclusion 
bodies caused hy the Virus III. 


DISCUSSION 

Nuclear inclusion bodies have been divided by CoAvdry^ into types A and B. 
Type A included those Avhich are granular, AA'hile type B consist of amorphous, 
irregular, masses or hyaline spheres. HoAAwer, in the study of inclusion bodies, 
it is not only necessaiy to recognize their existence, but also to separate them from 
changes that may be caused by the damaging agent itself, on the cellular con- 
stituents. By studying their development, from the earliest appearance to the 
final stage AA’hen the cell dies, one is able to recognize distinct differences in various 
inclusion bodies, as has been clearly shoA\m b}'' Lucas. On the basis of studies of 
this kind, it seems that in severe burns, 3’^elloAA" feA^er, and in panleukopenia of 
the cat, the inclusion bodies are derNed from the ox5''chromatin AAdiich is normally 
present in the nucleus but has been increased in amount.^® In fox encephalitis, 
the acidophilic portion of the inclusion bodies seems to come from the oxy- 
chromatin surrounding the primaiy basophilic center.^'* On the other hand, in 
the case of inclusion bodies in the beta cells of the islands of Langerhans in 
chickens, there is no proof for a derivation of inclusion bodies from oxychromatin. 
In the submaxillary gland virus, there is no definite morphologic evidence that 
the acidophilic part is derived from chromatin.-® There is considerable difference 
of opinion as to the origin of the inclusions in the herpes, B. virus and pseudo- 
rabies group. While Luger and Lauda” considered the inclusion bodies of 
herpes as accumulated masses of oxj’^chromatin, this is questioned bj'' Lucas and 
Herrmann.” 

In contrast, the inclusion bodies produced by aluminum oxide^ and also those 
in lead poisoning” are supposed to be derived from the plasmosome portion of an 
amphinucleolus. It seems of considerable interest that of all inclusion bodies 
examined onl 3 ' those caused b 3 ’’ ingestion of metals proA^ed to be acid-fast. If, 
hoAveA'er, these inclusions AA’ere deiWed from the acidophilic portion of the nu- 



METAL-INDUCED NUCLEAR INCLUSION BODIES 


613 


cleolus, a considerable change must have taken place, since the nucleolus itself 
is not acid-fast. 

The acid-fastness of these inclusion bodies raises the question of the possible 
chemical significance of this staining reaction. It is knoum that certain cell 
constituents may show acid-fastness. A coarsely globular wax-like pigment is 
found in the cirrhotic livers as well as other tissues of rats maintained on a low 
protein choline-deficient diet. It was called ceroid.^ Its deposition is strongly 
influenced by the amount of cod liver oil given in the diet."® A similar pigment 
occurs also in the smooth muscle cells of the uterus and in other tissues in rats 
on a diet deficient in vitamin E.®®' In certain nutritional disorders and hepatic 
diseases in man, Pappenheimer and Victor®® found similar acid-fast pigment in 
various tissues. Acid-fastness has been reported in the lipoid deposits in the 
lungs with cod liver oil pneumonia.*® - Endicott^ was able to show that pro- 
longed oxidation of cod liver oil or a linseed oil in vitro with potassium bichromate 
renders these oils acid-fast. Linseed and cod liver oil injected into various 
tissues of living rats acquire acid-fastness.® • ** 

The acid-fastness of bacteria and animal tissue is apparentl}’" of a variegated 
and complex nature. In tubercle bacilli there exists a hydroxy acid, mj'^colic 
acid isolated from the unsaponifiable wax which exhibitis acid-fastness even 
after its isolation as a pure substance. On the other hand, acid-fastness in 
tubercle bacilli is destroyed after the disintegration of the cellular structure by 
various means which leave the mycolic acid intact. Endospores of bacteria, as 
well as human hair retain carbol fuchsin although these substances do not contain 
large amounts of lipoids or mycolic acid. 

It may be concluded that some lipoid component is responsible for the acid- 
fastness of certain inclusion bodies. Acid-fastness, however, is not the unique 
attribute of a substance or a group of substances, but rather is the sign of some 
peculiarity of cellular organization related, for instance, to the physicochemical 
property of the cell wall (Dubos®). 

A certain relationship of some inclusion bodies to lipoid has already been 
suggested by the finding of Pappenheimer and Maechling that bismuth-induced 
inclusions can be demonstrated by the Weigert-Spielmayer stain for myelin. In 
contrast, however, to the behavior of typical ceroid, the inclusion bodies do not 
stain with the usual fat stains, as has already been demonstrated for lead by 
Blackman and for bismuth by Pappenheimer and Maechling. 

SUMMARY 

Various types of inclusion bodies were examined with the Ziehl-Neelsen technic 
for acid-fastness. Among those examined, only inclusion bodies produced by 
the ingestion of bismuth and lead were found to be acid-fast. Aside from the 
possible significance as to their lipoid content, the Ziehl-Neelsen stain is a con- 
venient niethod for the easy demonstration of these inclusion bodies. 
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LECITHINASE ACTIVITY IN SPLENIC DYSCRASIAS* 
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Red blood cells are constantly destroyed in vivo. The mechanism of this 
process is extreme^ complex and at present only incompletely understood. 
V'liile phagocytosis and fragmentation (Rous-‘) may sufRcientl3’- explain the nor- 
mal destruction of the blood corpuscles, in certain anemias lytic factors become 
preponderant and their action results in pathologic conditions. 

It has been stated that excessive hemolj'^sis is due either to normal hemolytic 
agents acting on defective erythroc3'’tes, or to the exposure of red blood cells of 
normal resistance to lytic agents in unusual quantity or of unusual activit3^^® 
Whichever the case may be, the spleen must pla3’^ an important role, since sple- 
nectom3'’ has proved to be a life-saving operation in the clinical management of 
certain hemolytic S3mdromes. Evidence seems to accumulate that the macro- 
phages (phagoc3’'tic clasmatoc3'’tes) of the spleen are specificalty responsible for 
the abnormal activity. They not only dispose of the effete blood cells by en- 
gulfing them, but also elaborate various enzymes which prepare the blood cells 
for destruction. The unique circulatory conditions in the spleen are especially 
favorable for this latter function. 

The present paper deals with the observation that in blood dyscrasias with 
excessive hemolysis, the lecithinase activity of the spleen is increased; this in 
turn can be demonstrated by the enhanced lytic activity of lysolecithin. 

METHODS 

To assure comparable results a standardized procedure was adopted. The spleens were 
obtained from persons immediately following operation, or shortly after death. The}' 
were trimmed of fat and connective tissue, weighed and thoroughly minced in a meat 
grinder. Portions (10 Gm.) of this mince were weighed into centrifuge tubes, then washed 
3 times with sterile saline and once with phosphate buffer (pH 7.1) by slow centrifugation. 
This freed the tissues from blood while the heavy particles, including the fixed cells, col- 
lected at the bottom of the tubes; the washing fluids were discarded. 

Each test for lecithinase activity consisted of a set of 3 or 4 samples containing: (a) 
10 Gm. of washed tissue mince and 25 ml. lecithin emulsion in buffer (as substrate); (b) 
10 Gm. of tissue mince suspended in 25 ml. of buffer; (c) same as (a), but inactivated in 
boiling water bath for 15 minutes; (d) 25 ml. of lecithin emulsion in buffer. The substrate 
was prepared bj' emulsifying one fresh egg yolk in 100 ml. of Sorensen’s phosphate buffer 
(pH 7.1), using a Waring blender. (Purified egg lecithin can also be used, but was found to 
be less stable in emulsion.) This buffer (pH 7.1) was selected as optimum for lecithinase 
activity;^ the amount was sufficient to balance any changes caused by tissue autoR'sis. 
Contamination was prevented by adding to each sample a few drops of chloroform and 
raising the incubation temperature to 43°C. An arbitrary incubation period of 48 hours 
was applied to all samples following which all were filtered and the residues washed with a 
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minimal amount (5 ml.) of buffer solution. Then the filtrates (about 30 ml.) were pre- 
cipitated with 10 times their volume (about 300 ml.) of absolute ethyl alcohol and refiltered. 
The alcoholic extracts were evaporated under reduced pressure to dryness and the resulting 
residues redissolved in 15 ml. alcohol. The undissolved particles of each sample were 
filtered off and the filtrates (in large 250 ml. centrifuge tubes) precipitated by adding 6 times 
their volume of ether. The tubes containing the mixture were stoppered and allowed to 
stand overnight in the cold room. The following day the ether-insoluble precipitate was 
centrifuged, the liquid decanted and the remaining traces of ether expelled by a current of 
nitrogen. Finally, the practically dry precipitate was dissolved in 2 ml. of saline, then 
briefly spun off and the supernatant used for testing the hemolytic activity. 

Among the various proposed procedures the dilution method and the visual observation 
of hemolysis seemed to be the most practical. The dilutions covered a range of 1:2 to 
1:1024 in geometric progression, each tube containing a total volume of 1 ml. The cor- 
puscles used for testing were normal red cells which were washed 3 times with saline and 
made up in a 2 per cent suspension. One drop of this suspension was added to each tube, 
including the control. The tests were carried out at room temperature and were read after 
two hours. 

RESULTS 

Over a period of one year (1946^7) 10 pathologic and 2 normal spleens were 
studied. The splenectomies were performed either as an emergency measure (by 
Dr. G. M. Curtis or Dr. R. M. Zollinger), or in cases of chronic debility after 
consultation with members of the Department of Medicine (Service of Dr. C. 
A. Doan or Dr. B. K. Wiseman). The 2 nonnal spleens and one from a patient 
with polycythemia vera were recovered from autopsies (through the courtesy of 
Dr. E. von Haam) not later than six hours after death. 

The patients that . were operated upon had diseases that were typical of es- 
sential thrombocytopenic purpura, splenic neutropenia and congenital hemolytic 
icterus. In all of them the spleen was the major factor in their ailment, so that 
the term, “hypersplenism” was applicable to all of them.^® 

Table 1 lists the results of the completed hemolytic tests as they were read 
at the end of the second hour. As can be seen, there is quite a difference be- 
tween the hemolytic activity of the normal and pathologic spleen. Whereas the 
addition of lecithimto the splenic tissue did not alter the hemolytic titer of the 
normal spleensj'the same procedure always raised the titer 4 to 256 times in the 
hypersplenic"bnes. ■ The extent of increase seems to parallel the acuit 3 ^ of the 
hemolytic process in the, patient before the operation. In chronic cases the in- 
crease was usually modest, while in the acute phases of these diseases which re- 
quired emergency operations, it was, as a rule, greatly enhanced. The observed 
changes in enzymatic activities are indicated in the table. The figures in the 
last column represent the ratios between the titers of the “a” and “b” series. 
The highest titer was found in a polycythemic spleen. Although this disease 
should not be classed with the other types of hj^persplenism, it appears that in 
this disease an increased hemol 3 Tic process is invoked, and maintained, to com- 
pensate for the overproduction of red blood cells. Furthermore, the tests with 
this spleen supported the validity of our findings with the control spleens since 
the organ was obtained from an autopsy, and was not extirpated. No traumatic 
spleens were available at the time of these studies. 
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DISCUSSION 

The preceding experiments demonstrated that the lytic potency of hyperac- 
tive spleens is increased. This finding may be supplemented by the following 
comments : 


TABLE 1 


Hkmoi.ytic Titers of Lysolecithin Extracted from Normal and Abnormal Spleen.s 


NO. 

OF 

CASE 

PATIENT 

DIAGNOSIS 

TYPE OF EX- 
PERIMENT 

HEMOLYTIC TITER OF EXTRACTED LYSOLECITHINf 
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RA- 

TIO 

a;b 

Series* 
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nents** 
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1 : 2.16 : 
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• Each experiment included two additional series of controls: Series c (lecithin and buffer) and Series d (splenic 
tissue, lecithin and buffer heated to 100 C. for 15 minutes). They remained constantly negative and hence were 
omitted from the table. 

•* S indicates washed splenic tissue; L, lecithin emulsion; B, buffer (pH 7.1); and C, control. 

t + indicates slight hemolysis; partial hemolysis; and +++, complete hemolysis. 

First, it should be pointed out that the discovery of erythrolytic properties 
in tissues, and their extracts (not restricted to the spleen alone) is not entirely 
new. As early as the first decade of this century, substantial contributions to 
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this subject had already been made (see Krumbhaar^^ and Lauda^^). In these 
studies, specific as well as nonspecific factors had been proposed in an attempt 
to explain hemol3^sis in vivo. It seems, however, that there is but little e^ddence 
for demonstrating the lytic destruction of normal erythrocytes whereas the evi- 
dence is strong-” in favor of the predominant role of hemolj'^sis under certain 
pathologic conditions. 

Second, not only one but several factors maj'- be involved in producing hemol- 
3^sis in vivo. This is particularly important in explaining the involvement of 
the spleen (a) by actively destroying the red blood cells; (b) b3'- modifying the 
red corpuscles so as to prepare them for later destruction; (c) b3'- elaborating 
specific, or nonspecific hemol3Tic substances. L3'-solecithin would belong to this 
latter categoiy. 

Assuming that the same mechanism may be effective as the one originall3^ pro- 
posed for cobra venom hemolysis, Belfanti^ and his associates^ were among the 
first to demonstrate the formation of 13'^solecithin as the result of lecithinase 
activity in tissues. This finding was corroborated b3'^ others, but it was not 
until Bergenhem and Fahraeus- re-introduced this concept that it was related to 
hemol3'-tic processes in vivo. According^, the red cells would adsorb lysolecithin, 
and b3'^ becoming spherical, would be sensitized to subsequent l3’’sis. Several 
outstanding investigators (Collier and Wilbur,'' Dameshek and Schwartz,” Dame- 
shek, Schwartz and Singer,'' Fo3'' and Kondi,” Gripwall,” Lloyd,'” Singer”^ 
supported this working hypothesis, but limited their studies to the demonstra- 
tion of lysolecithin in the blood. Since plasma, even in high dilutions, proved 
to be inhibitoiy to tysolecithin activit3'', many objections were raised which serve 
to delay the general acceptance of this concept. 

Recently Maegraith and his associates'^ took up this subject again. They 
demonstrated the presence of a specific hemol3Tic enz3^me (eiythrocytase) by 
incubating washed tissue slices with washed red cell suspension. Their main 
points in favor of a RTic enz3TOe have been the demonstration of species speci- 
ficity, inhibition b3'- enz3'me poisons and inactivation b3'' heat. Ponder-” in his 
excellent paper confirmed most of their findings (except the species specificit 30 
and advanced the view that lecithinase (tysolecithinase?) might be the enzyme 
responsible for the liberation of the tytic substance and that the agent itself is 
lysolecithin. The latter is probabR^ a normal intravascular lysin widety produced 
by the tissues (not in the spleen alone) and its lytic activity in the blood probably 
depends on the concentration and effectiveness of the inhibitors. Hence, an un- 
balanced reduction of inhibition would result in abnormally increased red cell 
destruction. Contraiy to these observations, Bruckmann and Wertheimer” failed 
to extract any R^solecithin from fresh, or even autolyzed tissues; moreover, they 
found no increase in lytic activity on addition of lecithin. They e.xpressed, there- 
fore, serious doubts concerning the significance of lecithinase in blood destruc- 
tion and assumed that autolytic products (fatty acids) are more likely to be re- 
sponsible for the resulting hemoR’-sis (see also Ham and Castle"; Tsai, Chen and 
Chiu””). 

In view of these opposing results, it was interesting to find that in our own 
experiments the addition of lecithin increased the hemobTic activit3'' of h3'-per- 
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active spleens onljL Furthermore, adequate controls proved that the process 
is enzjTOatic in nature and that autolysis plays a negligible part. This is quite 
consistent Avith the observation of Hicks and Opie'- who demonstrated an in- 
crease in enzymatic proteolysis in rabbit spleens Avith enhanced phagocytic ac- 
tivity. 

Finally, it Avould seem that the ke3'- position of the spleen in the hemolytic 
processes deserves an explanation. The mere demonstration that the reticulo- 
endothelial cells of the spleen are numericallj'^ increased and functional!}^ hj’^per- 
active in producing the enzyme Avould not be sufficient to explain the AA’hole pic- 
ture. These cells are knoAAm to be Avidely distributed in the organism and are 
not restricted to the spleen alone. Still, Ave knoAv that after splenectomj^ the 
red cell destruction is completely halted in most of the cases. Hence, in the 
spleen special conditions must prevail w'hich specially contribute to the Ijd.ic 
process. 

As previous^ sIioaa’u by others,” blood stagnation is one of the pre- 
requisites for the action of lysolecithin. The spleen is the only organ AA'hich can 
provide the necessaiy conditions for this effect. In the spleen, according to 
McNee*® and Knisely,^^ the circulation is largely cut off from the main blood floAv 
and AAull permit the blood to stagnate for various lengths of time. A complete 
separation betAveen the cells and plasma has also been claimed by some inA'^esti- 
gators. Under these circumstances the lecithinase activitj'- Avill not only be en- 
hanced in hj''persplenism due to the increased number of macrophages in the 
spleen but simultaneouslj’" the inhibitoiy effect of plasma Avill be reduced to a 
minimum. In addition, a more intimate contact betAveen the blood cells re- 
tained in the mesliAvork of the pulp and the freshty elaborated lysolecithin can 
be established. This may gradually lead to spherocytosis and to sensitization 
of the erythrocytes for hemolysis. FolloAving splenectomy the spherocytosis maj'^ 
still persist because of continued formation of lysolecithin in other parts of the 
body, but in the absence of the spleen the principal site of destruction is elimi- 
nated. The fundamental difference in the action of lysolecithin in stagnant 
and circulating blood is the best explanation for its striking action in the hj'- 
peractiA'^e spleen. 

We find in accordance Avith this theoiy the fact that the Ij'^solecithin activit}"- 
is not necessarily confined to the destruction of the red blood cells alone but is 
equally effective against all formed blood elements.* It Avill act primarily on 
those blood cells Avhich have been retained in the splenic pulp, therebj’- varying 
Avith the nature of the blood dj^scrasia. 

SUMMABA' 

In spleens from patients suffering Avith thrombocj'-topenic purpura, splenic 
neutropenia and congenital hemolytic icterus an increased lecithinase acthdty 
could be demonstrated by increased formation of lysolecithin in vitro. In tAvo 
normal spleens obtained at autopsjq the same effect AA^as not present. 

The significance and possible implications of these findings in hypersplenism 
are discussed. 
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STUDIES ON THE BLOOD FACTOR rh-* 

ALEXANDER S. WIENER, M.D., and EVE B. GORDON 

From the Serological Laboratorij, Office of the Chief Medical Examiner of New York, 

New York 

In 1945, Callender, Race and Paykoc^ reported a remarkable case in which a 
patient with diffuse lupus erythematosus treated by i-epeated blood transfusions 
became isosensitized to 5 agglutinogens in succession, namely, the agglutinogens 
hr' and N, and 3 others previously undescribed. The purpose of this paper is 
to describe some studies on one of the new blood factors discovered by these 
workers, namely, the factor designated C"’ by them, after the donor Willis whose 
blood stimulated the production of the specific antibody. 

In their initial study of 768 blood specimens, Callender and Race- encountered 
19 bloods Avhich’ gave positive reactions Avith the anti-Willis serum. All the 
positive-reacting bloods possessed the factor rh', indicating that a relationship 
existed between the Willis factor and the rh' factor. Since the rh' factor is 
designated as C under the British notations, the new factor was given the desig- 
nation C"’. Under the International Rh-Hr Nomenclature, type Rhi blood 
containing the Willis factor was designated as Rh^, and the corresponding 
gene was designated The work of Callender and Race Avas soon confirmed 
AARen other instances of sensitization to the Willis factor Avere encountered by 
LaAvler and van Loghem,® and by Broman.* 

The main purpose of the present paper, aside from presenting our oAAm ob- 
servations on the Willis factor, is to attempt to clarify the relationship of the 
neAV blood factor and antiserum to the preAnously found Rh factors. For 
reasons Avhich aauII become apparent, in the present paper the Willis factor will be 
designated as the rh"' factor. 

MATERIALS AND METHODS 

An active sample of anti-rh'' serum was received from Dr. R. R. Race, but after some 
40 or 50 tests had been made the supply of this serum Avas exhausted. Another sample of 
anti-rh"' was sent by Dr. J. J. van Loghem but this Avas inactive Avhen received and could 
not be used. The bulk of the Avork described in this paper Avas carried out Avith potent 
anti-rh" agglutinating serum kindly supplied by Dr. Birger Broman. 

In vieAV of the scarcity of the anti-rh" serum, the foIIoAving technic was evolved. The 
tests AA'ere set up by the usual agglutination method including an rh" -positive control, but 
in small tubes having an inside diameter of 4 to 5 mm. instead of the usual tubes with a 
diameter of 7 to 8 mm. In this Avay smaller drops of serum and of cell suspensions could be 
used. After the tests were completed and the readings taken in the usual manner, the feAV 
tubes shoAving positive reactions AA'ere discarded. From the remaining tubes, the anti- 
rh" serum Avas pipetted off in order to be used again in further tests. This process could 
usually be repeated as many as 5 or 6 times before the anti-rh" serum had to be discarded. 
In this Avay 1 ml. of reagent could be used for as many as 200 tests. Since Avith succeeding 
tests, the serum becomes more and more diluted with the saline from the red cell suspen- 
sions, it is necessary to increase correspondingly the volume of diluted serum used in such 

* Received for publication, March 12, 1949. 
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tests. Thus, the first time the reagent is used only one drop of antiserum is used per test; 
the second time, 2 drops of serum is used per test; the third time, 3 drops; etc. This process 
may be continued indefinitely, as long as the positive control shows satisfactory reactions 
and the serum remains uncontaminated. When the serum becomes more highly diluted Ave 
find it convenient, after the cells have sedimented and before the readings are taken, to 
remove the supernatant and substitute a single drop of saline. We have applied this 
economical technic also to other rare antiserums giving a low per cent of positive reactions, 
such as anti-rh" serum and anti-Si serum.*® 

All blood specimens Avere also tested for the A-B-0 blood groups, the M-N factors and 
the Rh-Hr types in the usual manner. For the Rh-Hr typings, all the reagents used Avere 
of the agglutinating variety. The anti-Rho serum Avas derived from a mother of an erythro- 
blastotic baby Avho had been stimulated by an injection of Rh-positive blood. Two anti-rh' 
reagents Avere available, both prepared from anti-RhJ serums to Avhich had been added 

TABLE 1 


Incidence of the rh" Factor among Caucasoids, Negroids and Chinese 


Rh-Hr TYPE 

CAUCASOIDS 

NEGROIDS 

CHINESE 

Positive 

Negative 

Totals 

Positive 

Negative 

Totals 

Positive 

Negative 

Totals 

rh 

0 

38 

38 

0 

6 

6 

0 

0 

0 

Rhirh 

4 

62 

66 

0 

o 

CO 

30 

0 

5 

5 

RhiRhi 

3 

55 

58 

0 

3 

3 

0 

12 

12 

Rhorh 

0 

29 

29 

0 

16 

16 

0 

2 

2 

RhoRhi 

0 

5 

5 

0 

2 

2 

0 

1 

1 

RhzRho** 

3 

42 

45 

0 

2 

2 

0 

10 

10 

Rho 

0 

8 

8 

0 

42 

42 

0 

1 

1 

rh'rh 

0 

5 

5 

0 

3 

3 

0 

0 

0 

rh"rh 

0 

5 

5 

0 

0 

0 

0 

0 

0 

Totals 

10 

249 

259 

0 

104 

104 

0 

31 

31 


* Includes 4 bloods giving “intermediate” reactions Avith anti-rh' serum. 

** Type RluRho blood belongs to type RhiRh™ and is both hrCpositive and hr"-positive. 


potent anti-Rho blocking serum. Taa'o anti-rh" serums AA'ere available, one a pure anti-rh" 
agglutinating serum obtained from a tj'pe Rhi mother of an erythroblastotic baby, and the 
other prepared from an anti-RhJ' serum by the addition of Rho blocking serum. The 
anti-hr' serum AA'as obtained from a type RhiRhi mother of an erythroblastotic baby, Avhile 
the anti-hr" serum AA'as obtained from a type RhoRhj individual Avho had become sensi- 
tized after multiple transfusions and pregnancies. 

The bloods tested AA’ere derived from persons of Caucasoid, Negroid and Chinese origins. 
The Caucasoid persons Avere mostly professional blood donors, but included 40 persons 
Avhose blood specimens AA-ere received by air-express from Germany. The blood specimens 
of Negroids Avere kindly supplied by Dr. L. J. Unger, Avhile the blood specimens of Chinese 
origin were obtained from Ncaa’’ York Chinese by Dr. H. Chin. 

RESULTS 

In Table 1 are presented the reactions of anti-rh"' serum with blood specimens 
from 259 Caucasoid, 104 Negroid, and 31 Chinese persons classified according 
to their Rh-Hr blood types. Among the 259 Caucasians, there Avere 10, or 4.0 
per cent, u’hose bloods were clumped b 3 ’- the anti-rh"' sei'um, while none of the 
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bloods from Negroes or Chinese were clumped by the serum, hloreover, all 10 
blood specimens clumped by the anti-rh"' serum possessed the factor rh', in 
conformity with the original report of Callender and Race. 

The findings described strongly indicate that the factor rh"' is a partial antigen 
Avhich is related to the factor Rhi in a manner similar to the relationship of 
partial antigen Ai to the agglutinogen A. The parallel between the reactions 
of anti-rh"" and anti-Ai serum is shoA\m in Table 2. 

The interpretation of Callender and Race of the reactions of anti-rh'>' serum 
is given in their article as follows: “During the investigation of the AVillis anti- 
body (anti-C"') it has become clear that about half the sera of the type called 
anti-C (anti-rh') are really mixtures of anti-C and anti-C"', the other half are 


TABLE 2 

Analogy BEnvEEN the Reactions of Seru.ms ANXi-rh"' and Anti-Ai 


BLOOD OF TYPE 

REACTION \V1TH SERUM 

BLOOD OP 

REACTION WITH SERUM 


Anti-rh' 

Anti rh" 


Anti-A ! 

1 Anti-Ai 

Rh" 

-h 

+ 

1 

Ai 

-t- 

-b 

Rhl 

-h 

— 

A; 

-b 



TABLE 3 

Race’s Interpretation of the Reactions of AxTi-rh' Serums 


ERITISII NOMENCLATURE 

INTERNATIONAL NOMENCLATURE 

Blood of 
Type 

Reactions with Anti*rh' Serums 

Blood of 
Type 

Reactions with Anti-rh' Serum 




Anti’fh' + 1 
Anti rh^ 

Anti-rh' 

Anti-rh''' 

C'v 

+ 


-h 

Rlq 

+ 

_ 

+ 

c 

+ 

+ i 


Rhl 

-b 

+ 

— 


pure anti-C. This finding provides the explanation of occasional discrepancies 
of behavior between different anti-rli' sera which we have noted in the last two 
years. The two anti-C sera in use for testing of blood in this investigation 
are known to be of the mixed type, anti-C and anti-C"'. Consequent^, cells 
positive with anti-Willis (anti-C"') had to be positive with anti-C in use and, 
therefore, appear to have the antigen C. As a result of this, anti-C"' appears 
to be splitting off something from C, whereas in reality it was recognizing an 
alternate to C.” 

If we interpret these statements correctly, Callender and Race believe that 
the difference between antigens C and C"' is due to related chemical structures 
determined by corresponding genes of an allelic series, and that the cross reac- 
tions of various anti-rh' serums with the two types of blood are due to the presence 
in these serums of more than one tijpe of antibody. This is shown in Table 3, in 
terms of both the International and British nomenclatures. According to their 
concept, the ability of most anti-rh' serums to clump blood of type Rhl'’ blood as 
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well as the ordinary type Rhi blood is explained on the same basis as the ability 
of group 0 serum (containing anti-A and anti-B) to clump group A as \vell as 
group B blood, namely, bj'- the presence of two antibodies in the cross-reacting 
serums. 

Attempts by Race, Sanger and LawleB® to verify their explanation of the cross- 
reactions of anti-rh' serums with bloods of types Rhi and Rh^, namely, that cross- 
reacting serums contain two antibodies have led to a number of paradoxes. (1) 
When these workers pooled anti-rh' senim of the type that does not clump 
Rhr blood with anti-rh"' serum, they found that the resulting polyvalent anti-rh' 
-f anti-rh serum could be fractionated into its two components by selective 
absorption with Rh’^’ and Rhi cells, respectively, as expected. On the other 
hand, ordinary anti-rh' serum which clumps both Rh^ and Rhi bloods, and which 
according to Race et al., should contain two antibodies, anti-rh' and anti-rh"', 
were completely absorbed by either Rhi or Rh^ cells, so that the two antibodies 
supposedly present could not be separated. They then suggested the highty 
improbable explanation that the postulated two antibodies in the latter serums 
are both present on the same molecule, implying that each antibody molecule 
has two different specific combining groups, one for rh' and one for rh"'. (2) 

Since ordinary type Rhi blood lacks the rh"' component, it became difficult to 
explain the supposed presence of anti-rh"' in ordinary anti-rh' serums. Race 
et al. consider that rh' or C is a single antigen, and that it evokes not only its 
specific anti-C body but also, in addition, anti-C"' as an extra or “nonspecific” 
response. In support of this interpretation, they misquote the work of Land- 
steiner and van der Scheer^ on the ci’oss-reactions of antiserums against con- 
jugated antigens containing pure meta-amino benzene sulphonic acid. Such 
antiserums cross-react with antigens containing ortho-amino benzene sulphonic 
acid, meta-amino benzene arsenic acid and meta-amino benzoic acid. However, 
Landsteiner,® like Ehrlich, conceived of antibodies as a mold which fits the an- 
tigen in a manner similar to the way a lock fits its key, or a plaster cast fits its 
corresponding mold. Obviously, a cast cannot have an impression which does 
not correspond to a structure on the mold, and similarly an antigen cannot 
stimulate an antibody for a structure which it does not contain itself. As 
Landsteiner® pointed out (on page 54 of his book), “The activit}'' of antigens 
extends to structures which are chemically similar to those of the homologous 
antigen.” This concept may be compared to the ability of a key made for one 
lock to open another lock of similar structure. The absorption experiments of 
Race et al. really show that the action of common anti-rh' serums in giving cross- 
reactions with bloods of type Rhi and Rlu is due to the presence of a single kind 
of antibody molecide. Under Landsteiner’s concept, it is not necessaiy to assume 
that the antibody molecules each contain two different combining groups or 
that an antigen can stimulate an antibodj’- to a structure it does not possess, 
but merely that Rhi and Rhr bloods possess molecular structures of sufficient 
chemical similarity so that certain anti-serums for Rhi can produce a cross- 
reaction with Rhr (Fig. 1). This concept receives support from observations 
that all of the heteroz 3 ^gous Rlrf bloods in our series were clumped less in- 
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tensely by our anti-rh' serums than ordinaiy Rhi bloods. If, as Callender 
and Race state, there also exist serums which clump ordinaiy Rhi bloods but not 
RliT bloods, then it is apparent that ordinary Rhi bloods have a special property 
distinguishing them from Rh? blood. If these special serums are designated as 
anti-rh’^, then ordinary Rhi blood would have to be designated as Rh^ as shown 
in Table 4. 

hloreover, as shown in Table 4, the factors rh"' and rh’" are partial antigens 
within the factor rh', just as rh' and rh" are partial antigens within the Rho- 



Fig. 1. Diagrammatic e.xplanation of the present authors’ concept of the reactions of 
anti-rh' serums. When ordinary type Rlu blood (Rhf, or C of Race et al.) is injected into 
a person having type rh blood, the antibody-producing cells first release a highly specific 
antibody such as anti-rh^ (or anti-C of Race el al.). Upon continued sensitization, the 
antibody-producing cells presumably become fatigued and produce a less perfect counter- 
part of the antigen such as anti-rh' (incorrectly named anti-C -f C" by Race), which cross- 
reacts with Rhf. Thus, the cross-reactions of anti-rh' serum, according to our concept, is 
not due to the presence of two antibodies in the antiserum as postulated by Race, but to 
the presence of a single species of antibody capable of reacting with almost equal avidity 
with both agglutinogens. Obviously, if an ordinary type Rh: (or Rhi) individual is sen- 
sitized with type Rhf blood, the only type of antibody he can produce is some form of 
“pure” anti-rh"', incapable of reacting with his own type Rh^ cells. 


positive factors Rhi and Rh 2 . It is inconsistent, therefore, on the part of Race 
et al. to explain rh"' on the basis of multiple alleles and rh' and rh" on the basis of 
linked genes. Incidentally, Landsteiner has emphasized repeatedly that there 
is not a one-to-one correspondence between the number of antibodies formed by 
the immunized animal and the number of specific structures within the antigen 
molecule, because, as pointed out above, the antibody behaves like a mold of the 
antigen. 

Racial Distribution of the rh'° Factor 

In Table 5 are summarized the available data on the rh"" factor in different 
populations, including the present study. Though the number of tests made to 
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date on persons of Negroid or Mongoloid derivation is regrettabl}’- small, the 
findings suggest that the rh"' factor is restricted to Caucasoid peoples, among 
whom its incidence ranges from approximately 2.5 to 8 per cent. The Basques 
appear to constitute an exception, since not a single rh"' blood was found among 
167 Basques examined. If the latter results are confirmed in a larger series, it 
may be necessaiy to search for the origin of the rh"' factor in the Middle East. 


TABLE 4 


Present Authors’ Interpretation of the Reactions of AxTi-rh' Serums Showing 
THE Analogy Betr^een Subtypes of Type Rhi and Certain Subdivisions of the 

RIio-Positive Type 


BLOOD OF 

j EEACTION WITH | 

1 

BLOOD Of 1 

REACTION WITH 

SUBTYPE* 

Anti-rh' 

Anti-rh"' 

Anti-rii^ 


Anti-Rho 

Anti-rh' 

Anti-r]i" 

RhT 

"h 

1 

! 

+ 

— 

Rhi 

+ 

+ 

— 

Rh, 

+ 


— 

: + 

Rhj 

+ 

— 

+ 


* Type Rb'^ blood is ordinary type Rhi blood. 


TABLE 5 

Relative Incidence op Factor rh"" in Different Races 


POPULATION STUDIED 


Caucasoids (New York City) 
Negroids (New York City). . . 
Chinese (New York City).. . . 

Caucasians 

England 

Czechoslovakia 

Norway 

Holland 

Latvia 

Basques 


INVESTIGATORS 

NUMBER OF 
PERSONS 
TESTED 

|REACIIONS WITH ANTl-rh"’ 

Positive 
(Per cent) 

Negative 
(Per cent) 

f Wiener and Gordon 

259 

4.0 

96.0 

1 (Present study) 

iU4 

31 

u 

0 

iUU 

100 

Race el al.^ 

1073 

2.5 

97.5 

Raska et 

181 

7.7 

92.3 

Hartman el al.^ 

226 

4.0 

96.0 

Lawler el al.^ 

205 

2.4 

97.6 

Race el oL“ 

172 

3.5 

96.5 

Chalmer el aid 

167 

0 

100 


Dislribidion of the Rh Genes Among Caucasoids in New York City 

Among 1071 professional blood donors tested with antiserums for Rho, rh', 
rh", and hr', the following distribution of the Rh-Hr phenotypes was found. 


Type Number Per Cent 

rh 154 14.4 

RhiRhi 209 19.5 

Rhirh 337 31.5 

Rhj 175 16.3 

RhiRlu 154 14.4 

Rho 27 2.5 

rh' 11 1.0 

rh" 4 0.4 

Totals 1071 100 
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From this distribution of the Rh-Hr tj'^pes the frequencies of the Rh genes 
can be calculated* as follows;'^ . 

r — a/iR = "v/O.ldSS = 37.92 per cent 

r' = Vrh' + rh - VA = VO.1541 - Vu.USS = 1.34 per cent 

r" = Vrli" + rh - ViTi = VO.1475 - V0.1438 = 0.49 per cent 

R" = VRho + rh - VA = Vo. 1690 - V0.1438 = 3.19 per cent 

= VRhi + rh' + Rho + rh — VRho + rh — V I'h' + rh + V rh 

= VO.6891 - VO.1690 - Vo.1541 + VO.1438 = 40.24 per cent 

R'= VRh, + rh" + Rho + rh - VRho + rh - Vrh" + iTi+ViF 
= VO.3361 - VO.1690 - VO.1475 + V0.1438 = 16.37 per cent 

Thus, ?• + r' + r" R° + + R- — 99.55 per cent, which is a remarkably 

close fit to the theoretical e.xpectation, especially when one allows for the rare 
genes R' and ?•='. 

Further evidence testing the theory of multiple alleles is obtained by cal- 
culating the expected frequencies of phenotypes RhiRhi, Rhirh and RhiRh™ 
from the gene frequencies, and comparing them with the observed frequencies. 
RhiRhi = (Ri + ?■')= - (r'y- = (0.4158)= - (.0134)= = 17.3 per cent 
Rhjrh = 2{R^ -f r')(Ro + r) - 2(r)(r') = 2(0.4158)(0.4111) - 2(.0134)(0.3792) 
= 33.2 per cent 

RhiRho = 2(Ri 4- r'){W + r") - 2(r')(r") = 2(0.4158) (0.1686) - 2(.0134) 
(.0049) = 14.0 per cent 

It will be seen that the observed frequencies agree satisfactorily with the theoret- 
ically expected values. 

As has already been pointed out, in tests to date, the factor rh"' occurred 
exclusively in combination with Rhi, to form the complex agglutinogen Rh^. 
Thus, the gene actually consists of two main variants and just as the 
gene determining agglutinogen A consists of two main variants and I^'. 
The frequency of gene T?'" is readily calculated as follows: 

Riw = \ — y/ rh"'-negative 

For our New York City Caucasoids, therefore, R^'° = 1 — Vo.9598 

= 2.03 per cent 

and = R} — 1?’“’ = 38.21 per cent 

COMMENT 

At first, Callender and Race’s misinterpretation of the cross-reactions of 
ordinary anti-rh' serums with blood type Rhi blood as well as ordinary tj^pe 
Rhi blood misled us*= into believing that the newly found factor corresponded 

* It is important to note that the gene frequencies can be calculated without the aid of 
tests with anti-Hr serums. 



628 


■WIENER AND GORDON 


to the hypothetical factor rh'" previously discussed by one of us.“ From our 
own study of the rli"' factor, however, it has become clear that rh"' actually 
identifies one of the numerous so-called “intermediate” Rh factors. Following 
the discoveiy of the three Rh factors, Rho, rh' and rh", and the 8 Rh t 3 ^pes de- 
termined by them,'® ■ it was found that occasional specimens of blood gave 
weak reactions with one or more of the reagents, anti-Rho, anti-rh', and anti- 
rh", indicating the existence of vai’iants of each of the Rh factors." As 
shown in this paper, rh""’ accounts for a certain percentage of the variants of the 
rh' factor. That more variants of rh' exist follows from our observation that 
rh"' is apparently absent in Negroids despite the higher frequency among such 
persons of bloods giving weak reactions with anti-rh' serums.®® Race et al}° 
have in fact recently identified several additional variants of the blood type 
Rhi, in addition to Rhl . 

No doubt a similar situation exists regarding variants of factors Rho and rh", 
and probablj’" also hr' and hr". It must be emphasized that a specific name 
for an “intermediate” Rh type is not justified except when a specific antiserum 
has been found, as in the case of type Rhl blood containing the specific factor 
rh'^. In the present state of our knowledge concerning the Rho variants, the 
name D" is misleading and possibty incorrect, as long as no specific factor or 
factors corresponding to D“ have been isolated. 


SUMMARY 

Ten of 259 bloods (4.0 per cent) of Caucasoid origin were clumped bj"- anti- 
rh"’ serum while not one specimen of blood of 104 Negroid and 31 Chinese per- 
sons was clumped by anti-rh"' serum. All 10 bloods clumped by rh"’ antiserums 
contained the factor rh', indicating that rh"’ is a partial antigen associated with 
factor rh', especiallj'' in bloods containing agglutinogen Rhi, just as factors rh' 
and rh" are partial antigens associated with Rho in particular Rho-positive 
bloods. These results confirm previous observations indicating the existence 
of further variants of the Rh factor in addition to the eight standard varieties, 
presumably transmitted bj'- corresponding allelic genes. 
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ACUTE HEMOLYTIC ANEMIA ASSOCIATED WITH ELEVATED 
TITER OF COLD AGGLUTININS 

Report of Case* 

IRA L. RUBIN, M.D., ABRAHAM S. JACOBSON, M.D., and LEO M. MEYER, M.D. 

From the Medical Service, Bronx Veterans Administration Hospital, New York, New York 

Increased cold agglutinin titers were first noted in the presence of a diffuse 
bronchopneumonia in 1918 by Clough and Richterd It was not until 1943, 
however, that the association of elevated cold agglutinin titers with primaiy 
atypical pneumonia was made by Peterson, Ham and Finland.^ Since then, 
many reports have appeared confinning this finding.® - 7 . 9 . lo, 12 

The hemolytic properties of the cold agglutinin were first observed by Salen^® 
and later confirmed by Stats and his co-workers. Coincident with these ob- 
servations, reports of the occurrence of hemolytic phenomena in patients with 
atypical pneumonia and elevated cold agglutinin titers began to appear.® - ** - ® 
In these cases, the patients had received sulfonamide therapy, and since sulfon- 
amides alone can induce hemolytic reactions, the etiologic role of the cold ag- 
glutinin was inconclusive. Ginsbei’g® reported the first case of acute hemolytic 
anemia during the course of primary atypical pneumonia in which no sulfonamide 
was given. Colmers and Snavely® reported a similar case and concluded that 
their case together with Ginsberg’s demonstrated that “the acute hemolytic 
anemia of primaiy atypical pneumonia is a distinct entity due directly to the 
action of cold agglutinins on the red cells of the patient.” 

We present the clinical record of a patient with severe hemolytic anemia dur- 
ing the course of primaiy atypical pneumonia. No sulfonamide therapy was 
given to him. 


REPORT OF CASE 

A 25 year old white male was admitted to the hospital April 18, 1947 with the chief 
complaint of marked weakness and fatigability of two weeks’ duration. In September 
1944, while serving in the Navy, he developed thrombophlebitis of the left leg. He was 
kept at bed rest for three weeks and was then transferred to the Medical Service for a short 
period because of “anemia”. After return to duty, he was well until January 1946, when 
he had a recurrence of thrombophlebitis in his left leg and was hospitalized for a nine month 
period. He was given a medical discharge from the Navy because of the thrombophlebitis 
and went to work as an explosive handler at an arsenal. Three weeks prior to admission, 
he had an infection of the upper respiratory tract and felt weak. A few days later he con- 
sulted a plysician because of an infected sebaceous cyst of his neck which was incised and 
drained. One week prior to admission the physician noted pallor and weakness. The 
patient noticed that his urine was darker than usual. A blood count on April 16, 1947 was 
reported as showing 1.95 million red blood cells, 33 per cent hemoglobin, color index 0.82 

* Published with permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions 
expressed or conclusions drawn by the authors. 

Received for publication, March 14, 1949. 


630 



ACUTE HEMOLYTIC ANEMIA 


631 


and 43,800 white blood cells per cu.mm, with S per cent myeloblasts, 88 per cent leukocytes 
and 4 per cent lymphocytes, suggesting chronic mj'elogenous leukemia. At no time dui-ing 
his present illness did the patient receive any sulfonamide medication. 

On physical examination, the patient appeared acutely ill. The conjunctivae were 
markedly pale. The lungs were clear to percussion and auscultation and a blowing systolic 
murmur was heard at the basal area. The tip of the spleen was palpable in the right lateral 
position. No residua were noted of the previous thrombophlebitis. 

The red blood count on admission was 960,000 per cu. mm., hemoglobin 3.2 Gm.; white 
blood count 20,000 per cu. mm. with 97 per cent neutrophils including 4 per cent m 3 'elo- 
cytes, 7 per cent metamyelocytes, and 3 per cent lymphocytes. Urinalj'sis was normal. 
Urinarj^ urobilinogen was present in a dilution of 1 to 10 on four occasions between April 
24 and September 23, 1947. The icterus index was 12.3 with an indirect van den Bergh of 
1.8 mg. and a negative direct van den Bergh. 

Because of the patient’s marked anemia and poor general condition, blood was drawn for 
typing and cross-matching in preparation for transfusion. Auto-agglutination was noted 
at room temperature in the syringe. With the aid of a warm sjTinge, successful typing 
and cross-matching was performed. The patient was transfused with 1000 ml. of whole 
blood, type A, Rh-positive, without reaction. The patient’s cold agglutinin titer was then 
determined (April 18, 1947) in view of the presence of agglutination at room temperature. 
It was found to be positive in a dilution of 1:1024 at 5 C. 

The patient was febrile during the first week of hospitalization with the temperature 
reaching 100 F. daily. He was given penicillin intramuscularly during this first week. 
An -X-ray film of the chest on April 22, four daj’-s after admission, showed an irregular zone 
of increased density in the lower segment of the right lung field. Serial x-raj' films of the 
chest revealed gradual clearing of this infiltrate, but it was not until the second week of 
Julj' that the lungs were cleared completely. At no time during the patient’s staj- in the 
hospital were there any abnormal findings on phj'sical examination of the chest or any 
symptoms referable to the respiratory tract. 

The red blood cell count and hemoglobin level rose rapidly after the initial transfusion, 
and no further transfusions were necessarj^. His white blood cell and differential counts 
quickly returned to normal values. Sternal marrow aspirations (April 20, 1947) confirmed 
the incorrectness of the admission diagnosis of leukemia and revealed a marked erythro- 
poietic reaction with signs of regeneration and immaturity of the nucleated red cells and 
a mild myeloid reaction. The cold agglutinin titer fell to 1:32 in one week’s time (April 
24). The Donath-Landsteiner test was normal. On May 9, the cold agglutinin titer was 
1:4. The spleen gradually increased in size until its edge could be felt 2 cm. below the 
costal margin. 

The patient was discharged on June 11, 1947 and was seen several times thereafter. On 
each occasion, he had a mild anemia (erjdhrocytes 3,010,000 to 3,900,000; hemoglobin 10.2 
to 12.8 Gm.), slight reticulocytosis, (1.8 to 2.4 per cent), elevated icterus index (13 to 26) 
and a palpable spleen. On July 14, no hemoglobinuria was found after he had e.xercised 
moderately for one and one-half hours. When examined Dec. 17,1947, he was pale, the 
conjunctivae were jaundiced, the spleen was still palpable, anemia was present and the 
icterus index was 26. 

Inquirj^ at the arsenal where he had been cmploj’^ed revealed no exposure to anj' known 
toxic agent. 


DISCUSSION 

Most patients with atypical pneumonia are acutely ill with respiratoiy symp- 
toms at the time of the development of a hemolytic reaction and the association 
readily becomes apparent to the physician. Hou’ever, in the case described, the 
patient had no respiratory symptoms at the time of his admission to the hos- 
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pital or during his hospitalization. Ph3’-sical examination of the lungs was nor- 
mal even after the pneumonitis had been found x-raj"^ examination. 

We believe that our patient has an acquired hemolj’^tic anemia as indicated 
by the persistentlj’’ palpable spleen, elevated reticuloc3de count, elevated icterus 
index and the failure of the red blood count to rise above 4 million per cu. mm. 
It seems reasonable that such a patient would be more likel3'’ to develop an acute 
hemol3’-tic episode in the presence of cold agglutinins in the blood. 

It should be noted, however, that repeated eiythroc3'-te fragility tests during 
the patient’s hospital sta3'- were nonnal and that the Coombs tests performed 
after the patient’s discharge from the hospital were negative. 

The possibilit3’’ of the presence of a high cold agglutinin titer should be in- 
vestigated in an3'- patient with an acute hemolytic anemia of unlcnown etiolog3'’ 
in spite of the absence of signs and s3Tnptoms of pulmonary involvement. This 
is especially important in view of the possibl3’’ dangerous effects of chilling in 
these patients.- 


SUMMARY 

The case history is presented of a patient with primaiy atypical pneumonia 
whose only complaints and signs were referable to a severe hemolytic process. 
The presence of an atypical pneumonia was not discerned until the examination 
of a routine roentgenogram of the chest. Tests for cold agglutinins were per- 
formed after auto-agglutination was noted while cross-matching and typing for 
transfusion upon admission to the hospital. This incidental discovery of a cold 
agglutinin titer, in a dilution of 1 : 1024, led to a proper evaluation of the nature 
of the hemolytic crisis. This patient had not received sulfonamide medication 
during the course of his illness. In addition, it is believed that the patient has 
an acquired hemol3’'tic anemia. 
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MASSIVE STILBAMIDINE THERAPY OF MULTIPLE MYELOMA 

Report op Case* 

THOMAS A. HAEDICKE, MAJOR, M.C., and EZRA M. GREENSPAN, M.D. 

From the Medical Service, Waller Reed General Hospital, Washington, D. C. 

Stilbamidine was first used by Snapper® in the treatment of multiple myeloma 
because of the characteristic hyperglobulinemia which is also pi’esent in kala- 
azar, a disease that had responded favorably to the same drug. In patients 
with severe bone pain associated with generalized mjmloma, he noted a “specific 
influence” of stilbamidine on symptoms, provided that a low-protein dietar 3 r 
regime was maintained. Snapper® • ^ and Snapper and Schneid® observed the 
presence of large basophilic inclusion granules in the cj'^toplasm of manj'' of the 
myeloma cells in the bone marrow and, in a few instances, in the peripheral blood. 
These usuallj'- appeared from 3 to 14 weeks after treatment was begun in mye- 
loma patients having a lij'^perglobulinemia. With the aid of special staining 
teclmics, ultra-violet microscopy, and solutions of the enzyme ribonuclease. 
Snapper and associates® demonstrated that the basophilic granules were probably 
precipitates composed of stilbamidine and ribose nucleic acid. 

The present case of multiple mi'^eloma is being reported because of the patient’s 
tolerance to an unusually large amount of stilbamidine administered by intra- 
venous drip, temporary symptomatic improvement, and transient changes in the 
cytoplasm of the plasma cells. Because of the tendencj’- of the drug to affect 
the nerves, especiallj'’ the trigeminal, and because of potential renal toxicity, 
Snapper’® advised a total dose of 2.5 Gm. over a three week period, less than 
one fourth of the total dose of stilbamidine given to our patient. 

REPORT OF CASE 

The patient, a 34 year old Italian prisoner of war, noticed a sudden severe low back 
pain in August 1945, after picking up a light weight. The pain was lancinating, radiated 
to both hips, and was aggravated by coughing, sneezing and excessive motion. He was 
incapacitated and lost approximately 20 pounds in weight during the following month. 
The pain became more severe and occurred in all four extremities and in the chest during 
the following month. 

Laboratory data. October 10, 1945; red blood cells, 3,400,000 per cu. mm., hemoglobin 
9.6 Gm. (Turner’s method); leukocyte count 9200; neutrophils, 62 per cent; lymphocytes, 
36 per cent; monocytes, 2 per cent; sedimentation rate, 42 mm. per hour (Wintrobe) ; serum 
albumin, 1.6 Gm. and globulin, 6.8 Gm. ; blood calcium, 11.8 mg. and phosphorus, 3.4 mg. 
per 100 ml.; acid phosphatase, 1.4 Bodansky units; urinalysis, one to two plus albuminuria, 
no Bence-Jones protein; gastric analysis, no free hydrochloric acid, even after injection 
of histamine. X-ray examination revealed “collapse of the body of the twelfth thoracic 
vertebra and widespread circular osteolytic lesions of the skull, spine, ribs, and pelvis.” 
Intravenous pyelogram and x-ray films of the chest were negative. December 1945: X-raj’’ 
films revealed extensive destructive changes in the lower cervical and thoracic vertebrae 

“Published under the auspices of the Surgeon General, U. S. Army, who does not nec- 
essarily assume responsibilitj’’ for the professional opinions expressed by the authors. 
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with collapse of five thoracic vertebrae, severe destructive changes of almost all the ribs, 
both scapulae, both clavicles, the upper end of the right humerus and all bones of the pelvis. 
January 1946: sedimentation rate, 59 mm. per hour (Wintrobe); total proteins, 10 Gm.; 
albumin, 2.4 Gm., and globulin, 7.6 Gm. per 100 ml.; alkaline phosphatase, 19 Bodansky 
units; albuminuria, four plus. 

The patient was admitted to Walter Reed General Hospital on January 21, 1946 com- 
plaining of generalized bone pain, anorexia, loss of weight and weakness. He was bed- 
ridden and emaciated. February 1946, blood chemical values: urea nitrogen, IS mg.; 
uric acid, 3.8 mg.; calcium, 10.5 mg.; phosphorus, 3.3 mg.; sedimentation rate, 30 mm, 
per hr. (Wintrobe); icteric index, 25; alkaline phosphatase, 1.6 Bodansky units; total pro- 
teins, 7.2 Gm.; albumin, 2.S Gm.; globulin, 4.4 Gm. per 100 ml.; erythrocytes, 4,100,000 
per cu. mm.; hemoglobin, 12 Gm. ; leukocyte count, 6900; neutrophils, 59 per cent; lymph- 
ocytes, 40 per cent; eosinophils, 1 per cent; formol-gel test, positive in one minute. Uri- 
nal j'sis was negative for albumin; 24-hour calcium excretion on a ward diet was 1.25 Gm. 
Sternal marrow aspirated on February 22, 1946 was reported as normal. On March 13, 1946, 
a biopsy of sternal marrow revealed nests of “normal marrow cells of no diagnostic sig- 
nificance”. A biops3", however, of marrow from the left ninth rib revealed a marked in- 
crease of plasma cells, characteristic of multiple m3'eIoma. 

At the suggestion of Dr. Snapper, intravenous stilbamidine diisothionate therap3' was 
begun. The initial dose of 40 mg. was given on April 30, 1946. This was gradually in- 
creased until a dose of ISO mg. was reached. A total of 1.365 Gm. was administered without 
significant symptoms over a three-week period. It was noted that after the fifth and sixth 
injections, the patient appeared striking^' improved. The generalized bone pain dis- 
appeared, but the low back pain persisted and he was able to move about in bed. Sub- 
sequent serum studies revealed little change in the blood proteins. June 6, 1946: total 
blood proteins, 9.6 Gm.; albumin-globulin ratio 1:4; calcium, 9.6 mg.; and phosphorus, 
2.6 mg. per 100 ml. 

A second course of dail3' stilbamidine diisothionate injections was begun on June 10, 
1946. Each injection consisted of 250 ml. of glucose in distilled water, was given b3' intra- 
venous drip and required 20 minutes for administration, the solution being protected from 
direct sunlight. The patient was given 150 mg. each day for 30 da3's. During the latter 
period of this course of injections, he was able to walk freel3' around the ward, and with the 
aid of a cane, on the hospital grounds. On JUI3: 16, 1946, he developed early signs of dis- 
sociated, bilateral anesthesia over the sensory distribution of the trigfeininal nerve. There 
was loss of light touch, associated with numbness and tingling, but with preservation 
of normal pain and temperature sensation. This did not afford the patient an3' serious 
disability. It slowly abated during the ensuing nine months. On July 10, 1946, a sternal 
bone marrow aspiration revealed the presence of 15 per cent myeloma cells, approximatel3' 
half of which showed peculiar basophilic inclusion granules in the C3Toplasm (Figs. 1 and 2). 
During the middle of July 1946, another course of stilbamidine was begun, consisting of 
150 mg. each day for a total of 30 da3's. The basophilic granules in the m3'eloma cells 
were observed to persist during August. Following the third course of stilbamidine ther- 
apy, the patient suffered a relapse of pain, which was principall3" confined to the lower 
lumbar area. In late August 1946, the patient developed paraplegia below the level of 
the twelfth thoracic vertebra with involvement of the bladder. He continued to lose 
weight and required intermittent transfusions for maintenance of an adequate red blood 
cell level. X-ra3^ films of the bones revealed no tendenc3" to recalcification. 

A fourth course of daily infusions of stilbamidine diisothionate by intravenous drip 
was begun early in September 1946. The first two daily doses of 300 mg. were tolerated, 
without acute toxic reaction. The dose was then reduced to the usual 150 mg. ; however, 
after six da3's, because of bronchopneumonia it was necessary to discontinue therap3'. 
The pneumonia subsided after treatment with penicillin and transfusions. 

On October IS, 1946, the patient was given the first of seven dail3^ injections of 150 mg. 
of pentamidine hydrochloride (Merck) (total dose 1.05 Gm.). During treatment a marked 
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exacerbation of generalized tenderness occurred in all portions of the bones of the trunk 
and extremities. Four weeks after this treatment, examination of the sternal marrow 
did not reveal the presence of the basophilic granules seen previously in the plasma cells 
during stilbamidine therapy. The patient’s condition continued unchanged until Jan- 



Figs. 1 and 2. Basophilic inclusion granules in cytoplasm of myeloma cells after massive 
stilbamidine therapy. Wright’s stain. X 1500. 

uary, 1947, when he was again given a course of stilbamidine, 150 mg. daily for a total of 
22 doses. On January 10, 1947, he sustained a spontaneous fracture in the upper third 
of the left femur without any significant preceding trauma. This healed slowly during 
the ensuing months. Two aspirations of the sternal marrow following cessation of stil- 
bamidine therapy in February failed to reveal the basophilic granules originally seen in 
the cytoplasm of the plasma cells after the earlier courses of stilbamidine therapy. 
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In June 1947, the blood chemical values were; urea nitrogen, 19 mg.; creatinine, 1.8 mg.; 
blood sugar, 96 mg. ; total proteins, 11.5 Gm.; albumin, 2.2 Gm. ; globulin, 9.3 Gm. ; albumin- 
globulin ratio, 1/4; prothrombin time, normal; alkaline phosphatase, 5.9 Bodansky units; 
cephalin flocculation, negative; thj'mol turbidity, negative; calcium, 12.5 mg.; red blood 
cells, 3,150,000 per cent; hemoglobin, 56 per cent; leukocytes, 6000 per cent; neutrophils, 
63 per cent; lymphocytes, 30 per cent; monocytes, 2 per cent; eosinophils, 3 per cent; baso- 
phils, 2 per cent; chlorides, 510 (NaCl). Urinalysis revealed a trace of albumin, many 
red blood cells and white blood cells but no Bence-Jones protein. Progressive cachexia 
continued. Because of the paraplegia and cystopyelitis, further stilbamidine therapy 
was considered unjustified. From April 1946 to February 1947, he had received a total 
of 14.865 Gm. of stilbamidine diisothionate and 1.05 Gm. of pentamidine hydrochloride. 

At the insistence of the patient and his family, he was flown to Rome, Italy, on July 3, 
1947. He withstood the trip without event but expired three weeks later under unknown 
circumstances at a Red Cross Hospital. 

COMMENT 

During 16 months of observation ive noted several interesting effects of stil- 
bamidine treatment in multiple m 3 '^eloma. As in Snapper’s case^ there was 
striking symptomatic improvement, our patient obtaining marked relief of gen- 
eralized bone pain within four to six das'^s of the onset of treatment. Although 
Geschickter^ has described a well established cj'^cle of pain in multiple mj’^eloma, 
the remission of pain in our patient was believed to be the result of treatment. 
There was no significant relief in local pain from nerve root impingement, sec- 
ondary to compression fractures of the lower vertebrae. Restriction of the 
patient’s protein intake was not instituted despite Snapper’s® previous suggestion 
that this was a requisite for obtaining symptomatic remission. 

Stilbamidine diisothionate in doses of 160 and 300 mg. and pentamidine hj^dro- 
chloride in doses of 150 mg. bj'’ intravenous di’ip u'ere well tolerated without 
sjmcope, nausea, vomiting or other signs of immediate toxicity. Acute toxic 
manifestations have been reported® to occur frequently after single injections by 
syringe in these doses. No evidence of hepatic or renal toxicity was observed 
during the administration of 14.86 Gm. of stilbamidine in nine months in this 
patient. He developed the characteristic late (3 to 14 weeks after onset of treat- 
ment) dissociated neuropathy** ■ ^ over the face. Repeated treatment did not 
produce any aggravation of this peculiar lesion, which slowly diminished in 
intensity. These findings are considered of interest since our patient received ap- 
proximately four times the recommended dosage. The apparent lack of toxic 
side actions may be explained by administration of the drug by infusion by intra- 
venous drip, in contrast to the high blood levels known to be present during the 
first 15 minutes after a single injection of stilbamidine by syringe.^ 

Basophilic inclusions in the plasma cells were first obseiwed in the bone marrow 
eight weeks after the onset of stilbamidine therapj’’ and after a total of 5 Gm. 
had been administered. Thej'- persisted for two months, during which time the 
patient received the major portion of his therapy and attained maximum symp- 
tomatic improvement. No alterations of blood proteins were detected during 
this period, nor was anj'* regression noted in the osteolytic lesions. Subsequent 
shorter courses of therapy and a course of pentamidine (1.05 Gm.) did not evoke 
granule formation. 
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In spite of symptomatic response and cytologic changes following treatment, 
and a survival of 23 months from the clinical onset of the disease, no conclusions 
maj’" be drawn concerning the alteration of the clinical course in this case. The 
survival time was only four months longer than the average in a large series of 
m 3 ''eloma patients recentlj’' reviewed.^ Nevertheless, because stilbamidine may 
be of value in affording symptomatic relief in patients with multiple myeloma 
and intractable generalized bone pain, this drug deserves further trial. 


SUMMARY 

Massive stilbamidine therapy by intravenous infusion in a patient with diffuse 
multiple myeloma produced rapid symptomatic remission of generalized bone 
pain. A total of 14.86 Gm. Avas administered during a nine-month period with- 
out producing any evident viscei-al toxicity. Basophilic cytoplasmic inclusion 
bodies were produced in approximately fifty per cent of the myeloma cells during 
a two-month period. The patient siuwived for 23 months from the onset of 
symptoms and 15 months after treatment was begun. 
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LEIOMYOMA ANGIOMATOSUM OF THE MESENTERY 


REPORT OF CASE* 

Ph. H. HARTZ, M.D., AND FRANS R. van de STADT, M.D. 

From the Public Health Service, Curasao, N . W. I. 

Among tumors of the mesentery, if one excludes the lymphangiomas and 
l 5 Tnphangiomatous cysts, there are decidedly few vascular neoplasms and neo- 
plasms in which the vascular component plaj’^s an important part. Kaufmann® 
cites only three such cases reported before 1930. In Beitzke’s- case of angio- 
sarcoma, the new growth probably originated in the retroperitoneal tissue and 
invaded the mesentery and, therefore, cannot be considered as a primaiy mesen- 
teric neoplasm. 

The following case is reported not only because of the rarity of angiomatous 
mesenteric neoplasms, but also because of its peculiar histologic structure. 

REPORT OF CASE 

Clinical data. A 59 year old obese male Negro was admitted to the hospital with the 
following history. For one year he felt something like a ball in his abdomen. It could be 
moved from the left to the right side but usually was localized on the left side. The tumor 
was moderately painful and when situated medially it often caused urinary urgency. Mic- 
turition was frequent but defecation was normal. The left side of the abdomen contained 
a slightly tender freely movable tumor. Examinations of blood, urine and feces and 
roentgenograms of the kidneys were negative. On abdominal exploration, a somewhat 
nodular tumor was found in the mesentery about 15 cm. from the duodenojejunal flexure. 
The tumor was removed together with 25 cm. of jejunum. The postoperative course was 
uneventful and the patient was discharged after eight days. One year later he was in 
excellent health. 

Gross appearance. The tumor measured 8 x 7.6 x 6 cm. and was covered b 3 ’’ a 
thin capsule consisting of the more superficial layers of the mesenterj\ It con- 
tained many wide blood vessels and in several places a little adipose tissue. 
Except in a few places, the capsule could easil}’^ be stripped from the tumor. 
The intestine was freely movable except for a segment 4 cm. long which was 
firmly attached to the tumor. Here the growth had reached the mesenteric 
attachment of the intestine and was in direct contact with the thinned-out 
muscular coat of the jejunum. The surface of the tumor was smooth except for 
a few nodules and the consistencj^ was firm. When the tumor was incised, much 
blood escaped. The cut surface showed pale, grayish brown to red bulging areas 
with distinct whorls, as in myoma, and darker brownish red areas some of which 
had a spongj'^ appearance. No whorls were observed in the darker areas. On 
the cut surface of the formalin-fixed specimen the lighter colored areas contained 
a few small dark brown spots. 

Microscopic appearance. Thin blocks, taken from different parts of the tumor, 
were fixed in Bouin’s fluid, cleared in methjd benzoate-celloidin and embedded 

* Received for publication, February 2, 1949. 
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in Tissuemat. Sections were stained with Masson’s tetrachrome, using the 
modification of Larson and Levin j with the azan stain; with Lillie’s modification 
of Gomori’s method for the impregnation of reticulin and with Weigert’s stain 
for elastic fibers. 

The microscopic examination disclosed that the peculiar pattern observed 
grossly was caused by intermingling of two elements in various proiiortions: 
(1) bundles of nonstriated muscle fibers and (2) thin-walled, generally vude 
blood vessels which in many places strong^ resembled cavernous tissue. The 
bundles in which the muscle fibers were arranged were of various thicknesses and 
ran in all directions. In the lighter colored areas that had a whorled appearance, 
the muscle fibers predominated, while in the darker areas the wide vessels were 
separated by thin trabeculae of muscular and connective tissue. 

The muscle fibers generally contained the typical elongated nuclei vith rounded 
ends and distinct nucleoli; their protoplasm contained conspicuous mjmfibrils. 
In many places large cells with large, atypical, often irregularly indented, seg- 
mented or vacuolated nuclei were observed. Although these large cells occurred 
also in the larger bundles, they were most often observed in the thinner trabeculae 
and in the places where the neoplastic tissue was edematous. In such places 
there were also large oval cells with one or two nuclei and without myofibrils. 
Mitotic divisions were veiy rare; only after examining man 3 '^ slides was a single 
mitotic figure found in a muscle fiber. 

In the larger bundles of muscles there were only thin connective tissue fibers 
separating individual muscle cells. Thej’’ stained well with aniline blue and 
were brought out distinctly bj’’ the Gomori-Lillie method. The arrangement of 
the reticular fibers was typical for nonstriated muscular tissue. In various 
places part of the muscle fibers was replaced by more or less hyaline connective 
tissue, and several thin trabeculae between blood vessels consisted of loose con- 
nective tissue, containing only a few muscle fibers. Elastic fibers were irregularlj’’ 
distributed throughout the neoplasm. Sometimes they were in direct contact 
ivith the vascular endothelium but the majority were found in the muscle 
bundles where they Avere arranged either parallel to the muscle cells or in small 
networks. The blood vessels consisted only of endothelium; their diameters 
varied ivithin wide margins. No separate capillary basement membrane Avas 
found, the endothelial cells Ijdng on the sheaths and netAvorks of reticular fibers 
binding the smooth muscle cells. The endothelial cells AA'ere generall}'' flattened 
and no mitotic divisions were found. Sometimes neoplastic tissue Avas found 
directly underneath the serosal surface of the mesentery AAdiich AA'as eA^eiyAA’here 
covered by typical mesothelium. 


DISCUSSION 

Since the tumor AA'as composed of nonstriated muscular tissue and numerous 
thin-Avalled blood vessels, the diagnosis maj'- be either leiomyoma angiomatosum 
or angiomyoma. The latter diagnosis implies that the blood A'essels are neo- 

Fig. 1. Thin-walled blood vessels separated by muscular tissue producing the aspect of 
cavernous tissue. Masson’s tetrachrome stain, X 150. 

Fig. 2. Tissue stained by Gomori’s silver method. X 300 

Fig. 3. Details of muscle cells. Masson’s tetrachrome stain. X 600. 
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plastic and not just part of the stroma of a leiomyoma. An argument in favor 
of the latter concept may be found in the fact that in the leiom^mmas of the uterus 
tj-pical larger and smaller arteries are present in the connective tissue septa from 
■which the muscle bundles obtain their blood supplj'-, ■whereas in the present case 
arteries were completely absent from the tumor, being observed only outside the 
tumor tissue. The blood vessels in the tumor did not show special features, 
which could favor one or the other diagnosis. 

A perusal of the different textbooks and treatises on tumors was not very 
helpful. Willis, “ Ewing^ and Boyd- do not mention the term angiomyoma. 
Robert Meyer^ observed among several thousand uterine leiomimmas one case 
in which a diagnosis of myoma partum angiomatosum was made. His illus- 
trations show that the blood vessels had a narrow lumen. The cells immediately 
surrounding the blood vessels were considered to be “unripe” muscle cells. 
Orsds® described as angiomyoma of the uterus a tumor composed almost ex- 
clusivel}'^ of blood capillaries embedded in a small amount of muscular tissue. 
It is obvious that his case is quite different from ours in which muscular tissue 
predominated in some places and blood vessels in others. In view of the fact 
that it is impossible to prove with certainty that the blood vessels are neoplastic 
or are due to a malformation, we prefer the name, myoma angiomatosum. In 
this connection it must be mentioned that Ewing'^ believed he found striking evi- 
dence of the origin of tumor masses from blood vessels in a case of recurrent 
telangiectatic mj’-oma of the broad ligament. 

Since mitotic divisions were very rare in this case, and we always find numerous 
mitoses in malignant leiomyomas, we do not consider the tumor to be malignant. 
The finding of some large and atypical muscle cells has no great importance since 
such elements also occur from time to time in quite benign myomas of the uterus. 

SUMMAKY 

From the mesenterj'- of a 59 year old man a tumor was removed which on 
gross inspection showed areas resembling either myoma or angioma. On micro- 
scopic examination it was found to be composed of nonstriated muscular tissue 
and of thin-walled blood vessels, and in several places it resembled cavernous 
tissue. A diagnosis of leiomyoma angiomatosum was made. Neoplasms of this 
tj'^pe seem to be rare, especially in the mesentery. 
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JOHNSON McGuire, M.D., and PAUL N. JOLLY, M.D. 

From the Cincinnati General Hospital, Cincinnati, Ohio 

CLINICAL DATA 

History. A 51 year old white housewife ivas admitted to the hospital on De- 
cember 19, 1947, complaining of abdominal swelling and pain, and shortness of 
breath. 

Dyspnea was exertional and, had been insidious in onset, first becoming evident 
in 1944. In October 1945 and Januaiy 1946, the patient had severe attacks of 
influenza, following which orthopnea and a nonproductive cough developed. 
These sjunptoms subsided, but the dyspnea persisted and became progressively 
worse. In March 1946, a roentgen film of the chest was said to have shown the 
heart to be normal in size and shape. Heavj'- lung marldngs radiated outward 
in all directions from both hila, gradually fading toward the peripheiy. No 
pleural or diaphragmatic abnormalities were seen. In October 1946, a sense of 
epigastric fullness and distress developed. No pain or vomiting occurred and 
no relation to meals was evident. In February 1947, the dyspnea and epigastric 
distress became so severe that the patient was confined to bed. She was hos- 
pitalized for study on February 16. 

The patient had had scarlet fever in childhood and an appendectomy over 20 
jmars ago. There had been two full-term deliveries, 25 and 18 j^ears ago. She 
had received radium therapy for menorrhagia with subsequent cessation of 
menses four years ago. Impaired hearing had been present since her second 
pregnancy. She suffered from chronic sinusitis for many years and had iodized 
oil instilled into her sinuses two or three times a year for the past 12 years. ■ 

Physical examination after admission in February 1947 revealed the following 
significant findings: palmar erythema; harsh breath sounds with fine inspiratory 
rales audible at both lung bases ; respirations, 24 per minute ; the left border of 
cardiac dullness in the fifth interspace at the midclavicular line; cardiac rhythm 
regular, the sounds distinct and no murmurs audible; pulse rate, 116 per minute; 
liver edge just palpable but nontender; no edema. 

The patient’s course was uneventful, and by the fifth hospital day her pulse 
rate was 80 per minute at rest. It rose to 100 per minute after walking for one 
hour and during this time she had only slight dyspnea. She was discharged on 
the sixth day. 

While in the hospital the following laboratoiy findings were recorded; red 
blood cells 5.8 million, hemoglobin 17.8 Cm., white cell count 8000, differential 
smear normal; urine 1 plus albumin with 10 to 12 white cells per high power 
field; serum protein 6.9 Cm. per 100 ml. with 5.8 Cm. of albumin; blood Kahn 
test negative; stool examination negative; venous pressure (right arm) 6.5 cm. 
of water at rest and 9.5 cm. after exercise; vital capacity 1.5 liters (45 per cent), 
circulation time with ether 7 seconds and with decholin, 27 seconds. 

* Received for publication, April 12, 1949 
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Roentgen studies of the gallbladder and the gastro-enteric tract were normal. 
A chest film showed a cardiac Avidth of 15.5 cm. and thoracic A\ddth of 28.5 cm. 
The heart AA'as enlarged, particularlj’- to the left. The left border AA'as straight. 
Extensive linear densities in both lung fields appeared to radiate peripherally 
from the hila and Avere thought to represent peribronchial and interstitial fibrosis. 
The apices and bases Avere least involA'’ed. The hilar shadoAvs Avere enlarged 
Avith a suggestion of right hilar adenopath 3 r. The finds Avere quite similar to 
those obsei’Amd a jmar earlier, except for an increase in extent. An electrocar- 
diogram shoAA-ed a rate of 90 Avith sinus rhythm; PR, .18 sec.; QRS, .04 sec.; 
Pi and Po sharpty peaked, measuring 4 and 5 mm.; P3 and P4 prominent but 
biphasic; QRS doAAuiAvard in lead I, upAAnrd in II and III and 8 to 10 mm. in 
height; RS biphasic in IV ; Ti upright, To and T3 inverted, T4 biphasic. 

In April 1947, x-ra}’’ therapj'’ Avas giAmn to the chest at another hospital. The 
patient Avas bedfast at home because of abdominal SAvelling until August 1947, 
Avhen she Avas placed on a salt-poor diet and receiAmd periodic injections of mer- 
cupurin. FolloAving this, she Avas able to lead a more active life. In November 
1947, because of a questionable toxic reaction, mercupurin AAns discontinued. 
Abdominal SAvelling promptly recurred together Avith constant epigastric pain 
and nausea. Tins necessitated a return to the hospital on December 19, 1947. 

Physical examination. The skin AA'as slight!}' cyanotic and palmar erythema 
Avas present. Anterior cervical Ij'mph nodes Avere palpable, bilaterally. Tem- 
perature AA'as normal. Diminished resonance and breath sounds Avere heard at 
the base of the right lung and fine crepitant rales at the left base. Respirations 
Avere 30 per minute. The heart Avas slightly enlarged to percussion, the rhythm 
Avas regular and no murmurs Avere heard. Pulse Avas 90 per minute ; blood pres- 
sure, 106/70. The liver Avas enlarged and tender, extending 2 fingersbreadth 
beloAV the right costal margin. No ascites Avere detected. 

Laboratory findings. Studies perfoimed during the first feAv days revealed the 
folloAA'ing; 3-k albuminuria; icterus index, 8 units; semm bilirubin, 0.6 mg.; 
bromsulfalein test, no retention at the end of 45 minutes; cephalin-cholesterol 
flocculation, 3-+- (24 hrs.); serum albumin, 4.0 Gm.; serum globulin, 2.75 Gm.; 
A'ital capacity, 43 per cent; A'enous pressure, 13 cm. AA'ater. The cyanosis could 
be relieved bj' 100 per cent oxygen. 

Roentgen studies. There Avere no appreciable changes in the cardiac and pul- 
monaiy findings from those previously noted. Films of the hands, feet and 
pelvis e.xhibited no abnoraialities of bones or joints. 

Course in the hospital. A feAv days after admission a tricuspid systolic mur- 
mur Avas heard, but Avas recorded as insignificant. Because of dyspnea, cyanosis 
and progressive edema of the flanks, intramuscular injections of mercupurin 
Avere administered and satisfactoiy diuresis Avas obtained. lioAvever, the sys- 
tolic murmur, rales, hepatomegaly and tachycardia persisted. Throughout her 
hospitalization the patient’s sj'mptoms fluctuated according to her mental state 
and Avere not related to any striking changes in the physical findings. Appre- 
hension or irritation resulted in accentuation of the dyspnea, cyanosis, tachy- 
cardia, epigastric distress and elevation in venous pressure. 

During the first tAvo months in the hospital she Avas digitalized tAvice Avithout 
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any improvement. Because of hoarseness of insidious onset, laiyngoscopy was 
performed on January 23, 1948, and paralysis of the left vocal cord was dis- 
covered. A severe nonproductive cough developed. Potassium iodide was 
given intermittently but had to be discontinued because of signs of iodism. 

During the hospital course, urine studies showed a maximum specific gravity 
of 1.010. There were persistent albuminuria, a few leukocjdes and occasional 
granular casts. Blood counts were within normal limits. Repeated studies of 
sputum and gastric washings revealed no tubercle bacilli. (On one occasion it 
was reported that acid-fast bacilli were found.) Blood urea nitrogen deter- 
minations ranged from 14 to 28 mg. per 100 ml. Tuberculin tests were negative 
with .00002 mg. PPD, positive with .005 mg. PPD. Electrocardiograms 
were essentially the same as that already described. A tracing on June 5, 1948 
showed P2 to be 6 mm. and R3 to be 25 mm. 

On February 16 and 18, four attempts at basal metabolism determinations 
were made and the results ranged from -+-33 to +42 per cent. On February 24 
she was placed on propylthiouracil, 50 mg. 4 times daily, and this was continued 
until May 12, when “dermatitis medicamentosa” developed. Considerable sub- 
jective improvement was noted, but little change was recorded in the physical 
state until June 22, when examination revealed a decrease in pulse rate to 72, 
reduction in edema of the flanks, dr3Tiess of the skin and absence of perspiration. 
These changes were thought to be on the basis of reduced thyroid function. 
Basal metabolic determinations on June 23 were -)-19 and —3 per cent. 

For a period of two weeks in June the patient displayed apath}’’, lethargy, 
mental confusion, slurred speech, facial grimaces and muscular twitchings. 
These manifestations were thought to be on the basis of either hypothyroidism, 
hysteria, drug intoxication or a combination of these factors. The findings 
gradually subsided when all medications were stopped. 

On July 15 she was discharged from the hospital to remain in bed at home. 
Examination on the day of discharge disclosed the following: Pulse, 95 per 
minute, harsh breath sounds audible over both lung fields, manifest cardiac en- 
largement, collapse of distended neck veins when the trunk was fle.xed to 40 
degrees, liver edge 17 cm. below the xiphoid process and 6 cm. below the right 
costal margin, no ascites, dependent edema, or cyanosis. The patient was able 
to walk only a few steps without distress. 

Course following discharge. There was a progressivel3’’ downhill course. On 
September 25, the blood urea nitrogen was 49 mg. and the blood clilorides, 596 
mg. Her temperature rose to 101 F. and on September 26, 1948 she expired. 

CLINICAL DISCUSSION 

Dr. Johnson McGuire. “We are confronted M’ith a patient with extensive 
pulmonary infiltration of long duration with cor pulmonale, renal disease and 
possibly liver disease. 

“Thirteen diagnostic possibilities present themselves to me in the differential 
diagnosis : 

1. Primary amyloidosis. Amyloidosis maj"- be classified as (a) primary amy- 
loidosis, (b) amyloidosis secondary to infection, (c) am3doidosis associated with 
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multiple mj^eloma, and (d) amjdoidosis causing the formation of nodular tumors. 
Fifty-three cases of primaiy amjdoidosis have been reported.® In 27 of these 
there was clinical evidence of congestive failure and in 18 there was amyloid in- 
filtration of the heai’t. In one case congestive heart failure resulted from infil- 
tration by amyloid of the pulmonaiy blood vessels causing chronic cor pulmonale. 
In primary" amjdoidosis the liver, kidneys and spleen usuall3^ show minimal in- 
volvement while the lungs, skin, mucous membranes and l5’'mph nodes maj"- be 
extensivel3^ affected. The Congo red test has been helpful in corroborating the 
diagnosis when no tissue accessible for biops3’- was available. This test was 
apparentl3'^ not performed in the case under consideration. 

2 . Pulmonary xanthomatosis. The normocholesteremic t3’-pe of essential xan- 
thomatosis ma3" produce chronic pulmonaiy fibrosis with lesions identical in 
appearance with those of the occupational t3’’pe of pneumoconiosis. Since xan- 
thomatosis of the lung has alwa3'-s been observed simultaneousl3’- with osseous 
xanthomata, tymph node and dural involvement and diabetes insipidus, tliis 
condition can probabl3'' be eliminated from the differential diagnosis in the pa- 
tient under consideration. 

3 . Interstitial fibrosis of the hings. In 1944 Hamman and Rich'' described 4 
fatal cases of acute diffuse interstitial fibrosis of the lungs of unknown etiolog3L 
These were characterized clinically by the usual manifestations of cor pulmonale 
and pathologically by “a remarkable proliferation of connective tissue that occurs 
within the walls of the alveoli”. These cases lived for only a few months, and 
it is unlikely that our patient falls into this group. 

4 . Obliterative bronchiolitis has been described as a sequel to influenza, whoop- 
ing cough, pneumonia and also occurs in Bright’s disease. In the latter condition 
Ehrich and McIntosh- are uncertain as to whether this condition arises as a 
consequence of infection or of the toxemia associated with uremia. 

5 . Pulmonary arteriosclerosis and pulmonaiy hypertension usuall3’' produce 
some increase in the densit3" of the hila but the peripheral lung fields, unlike 
those in this patient, are usually clear. Thus it seems unlikel3’' that we must 
consider A3mza’s disease. 

G. Pneumoconiosis is a pulmonaiy disorder characterized by chronic fibrous 
reaction of the lung due to the prolonged inhalation of injurious mineral dusts, 
such as granite, flint and asbestos. There is no evidence that this patient was 
ever exposed to such agents and while the x-ra3'' finding is compatible with such 
a disorder, I shall dismiss it from consideration. 

7 . Carcinoma of the lung. The long duration, freedom from chest pain and 
hemopt3’^sis, and complicating puhnonaiy infection as Avell as the x-ra3f appear- 
ance make such a diagnosis unlikely. 

8 . Liymphoma. Jackson and Parker® have described 3 foims of Hodgkin’s 
disease: (a) the relativel3’' benign paragranuloma, (b) the granulomatous form, 
and (c) the sarcomatous t3’^pe. On rare occasions the lungs alone may be in- 
volved b3^ Hodgkin’s disease but this condition is so rare as a diffuse disease, 
and in this patient the duration of life so long, that such a diagnosis seems 
improbable. 
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Q..Pneumo?nycosis. Since fungus infections of the lungs may progress ex- 
tremely slowly and may be characterized by the development of extraordinaiy 
fibrosis, this condition cannot be dismissed but cannot be confirmed unless fungi 
were found in the microscopic sections. Such fungi could have been molds, 
yeasts or streptothrices. 

10. Tuberculosis without more localization in the lung, without fever or evi- 
dences of sepsis, with a weak tuberculin reaction and with the x-ray pattern 
described, seems highly improbable. 

11. Periarteritis nodosa and other ‘collagen diseases’. Extensive involvement 
of the lung has been observed in the course of a number of the ‘collagen diseases’. 
The absence of eosinophilia, skin rash, hypertension and more advanced renal 
disease make such a clinical diagnosis unwarranted. 

12. Sarcoidosis must be seriously considered as the underlying disease in this 
patient. The manifestation of the disease may be divided into 4 clinical types: 
(a) Sarcoids of the skin as described by Boeck, (b) uveoparotid fever, (c) the 
glandular type with involvement of superficial or intrathoracic nodes, and (d) 
the type with primary involvement of the lung which may closely resemble 
pulmonary tuberculosis. The latter may prove to be the correct diagnosis, but 
I am disappointed about the absence of lymph node enlargement of more con- 
spicuous degree than was encountered in this case. 

13. Lipoid pneumonia. So far as I can ascertain, lipiodol, unlike mineral oil, 
has not been shown to produce diffuse pulmonary fibrosis. It has been exten- 
sively employed by direct instillation into the lung and diffuse fibrotic lesions 
have not, to my knowledge, been demonstrated. It seems highly improbable 
that its instillation in the sinuses was responsible for the pulmonary lesion here, 
although I confess it remains a possibility. 

“In summary, I have endeavored to describe several types of pulmonaiy lesions 
which maj’- have elevated the pulmonaiy arterial blood pressure in this patient 
and produced cor pulmonale. During life, I had the opportunity of examining 
the patient with several distinguished clinicians and a definite diagnosis was 
impossible. It may be that the pathologists likewise have had difficulty in ex- 
plaining the lesion which caused the x-ray shadows. In other words, I should 
like to see convincing evidence advanced by the pathologists of a specific ctiologic 
agent or entity which caused the illness and death of this patient, and I would 
not be surprised if the causation of the pulmonaiy fibrosis cannot be determined. 
My diagnosis is pulmonary fibrosis of unloiown etiologj"^, generalized arterio- 
sclerosis, arterionephrosclerosis, cor pulmonale and chronic passive congestion of 
the liver.” 

Dr. M. A. Blankenliorn. “Dr. Felson, would you tell us what you have gath- 
ered from the films?” 

Dr. Benjamin Felson. “H. Felson and Heublein® have listed approximately 80 
causes for diffuse pulmonary densities of the type seen in this case. j\Iost of 
the common causes, such as miliary tuberculosis, b’-mphogcnous spread of meta- 
static carcinoma, and bacterial and viral types of pneumonia can be eliminated 
in this patient because of the absence of change during the prolonged period of 
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roentgen observation. A number of less common causes can be eliminated on 
clinical grounds. These include congenital cystic disease and cystic disease as- 
sociated -with tuberous sclerosis, xanthomatosis of the lungs, hemosiderosis of 
the lungs as seen in mitral stenosis, syphilis, periarteritis and eiythema nodosa 
and scleroderma. 

“Tins leaves a few conditions which cannot be eliminated from consideration 
from a roentgenological standpoint: 

(1) The fungus disorders must receive serious consideration. A diagnosis of 
mycotic infection of the lungs, however, requires laboratory confirmation. 

(2) Pulmonary alveolar adenomatosis (jagziekte) or so-called Montana sheep 
disease is being encountered with more and more frequency in human subjects. 
We have seen roentgenograms in 5 such patients in the past two years and in 2 
of them the appearance closely resembled that of the present case. The lack of 
progression and the absence of large quantities of frothy sputum speak against 
this condition. 

(3) The cases of acute diffuse interstitial pneumonitis described by liamman 
and RiclP ran a much more rapid course than the present case, but the roent- 
genograms were quite similar. 

(4) Pulmonary sarcoidosis frequently shows the appearance seen in this pa- 
tient and the evidence of hilar lymphadenopathy favors this condition. 

(5) Lipoid pneumonia can give this appearance, and we have seen such a case 
due to mineral oil. In view of the history of frequent instillation of lipiodol into 
the nasal sinuses, the possibility of this substance producing the pulmonary 
changes must be given serious consideration. I have heard of one case in which 
iodochloral produced interstitial fibrosis in the lungs. Amberson’- described 
pulmonaiy roentgenograms mistaken for pulmonary tuberculosis, bronchiectasis 
and associated pulmonary fibrosis which actually proved to be fibrosis due to 
lipiodol. One of his cases closely simulated what we see here. 

“The roentgen diagnosis in this case is, therefore, diffuse pulmonary fibrosis 
associated with miliary nodules, probably due to lipiodol or sarcoid.” 

Dr. William F. Ashe. “Did the patient rvork in any factory during the war?” 

Dr. Blanhenhorn. “I am certain she did not.” 

Dr. Felson-. “Had she an}'- contact with beryllium as in the fluorescent light 
industry?” 

Dr. Blankenhorn. “To my lorowledge there rvasno industrial contact what- 
ever. She had been a hospital nurse prior to her marriage and was occupied as 
a housewife thereafter.” 

Dr. Eugene B. Ferris. “Haven’t some cases of lipoid pneumonia been attri- 
buted to iodized oil?” 

Dr. Felson. “Yes, several such cases, in addition to those I’ve cited, have been 
reported, although I don’t recall how well authenticated they were.” 

Dr. Joseph N. Ganim. “Were the lymph nodes noted on the first entry large 
enough to indicate a biopsy?” 

Dr. Blankenhorn. “They were not. The only biopsy made in this patieirt 
was upon a redurrdant abdominal scar and this showed only a cicatrix.” 
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Dr. Robert J. Ritterhoff. “How much roentgen therapy had been given to the 
chest in this case? What is the tolerance to x-ray of the lung?” 

Dr. F ehon. “We do not know how much therapy was given, since the treatment 
was carried out at another hospital. When we give therapy to a superficial 
lesion of the chest we usually tiy to direct treatment tangentially in order not 
to affect the lung. Pulmonarj'' fibrosis has been reported as occurring following 
dosages under 1000 roentgens.” 

Dr. Ritterhoff. “Do you think the roentgen therapy aggravated the underly- 
ing pulmonary disease?” 

Dr. Felson. “No, I don’t believe so since films taken before and after therapy 
show no evidence of alteration.” 

Dr. Ritterhoff. “The history relating to the terminal phase of the illness is 
rather scanty. Was this, and for that matter the evidences of mental confusion, 
the result of interference with blood gas exchange?” 

Dr. Blankenhorn. “She frequently suffered from anoxia, and I believe that 
this colored many of the clinical manifestations.” 

Dr. Dale P. Osborne. “Mental confusion was a prominent feature during the 
terminal course. The liver remained large and tender but there was no ascites. 
Her temperature rose but slightly, and there was no significant change in her 
general condition.” 


PATHOLOGIC FINDINGS 

Dr. Paul N. Jolly. “The autopsy, limited to an abdominal incision, was per- 
formed at a funeral home after the bod}’’ had been embalmed. Edema was ab- 
sent. The superficial lymph nodes were not enlarged. The skin displa 3 'ed no 
abnormalities except for a well-healed laparotomy incision. The peritoneal 
cavity contained 200 or 300 cc. of reddish tan fluid, thought to I’epresent embalm- 
ing fluid. The thoracic organs were removed through the diaphragm. 

“The lungs were rather small but were moderatelj’^ inci’eased in weight. Fi- 
brinous pleuritis was seen over the right middle lobe, and the left upper lobe dis- 
plaj^ed considerable superficial emphysema. The lungs cut with increased resist- 
ance to reveal firm, slightly granular, mottled dark graj'^ tissue. A 1 x 2 cm. 
abscess filled with creamy purulent exudate was present in the right middle lobe 
immediately beneath the pleura. In the tissue around this abscess were manj" 
confluent firm, j^ellowish miliary nodules. Occasional similar nodules were scat- 
tered through the other lobes. The apical portion of each lung was honeycombed 
with many small cystic spaces measuring up to 3 mm. in diameter. The inter- 
vening tissue was streaked with an irregular network of anthracotic fibrous tis- 
sue, the strands of which measured up to 1 mm. in thickness. The bronchial 
mucosa was slightly h 3 "peremic, smooth, and covered with a small amount of 
tenacious mucus. The pulmonaiy arterial tree was dilated and presented prom- 
inent 3 "ellow streaking of the intima. There was no evidence of thrombosis. 
The tracheobronchial lymph nodes were enlarged, the largest measured 3x2 
X 0.5 cm. 

“Microscopicall 3 '' the lungs revealed a marked, diffuse interstitial fibrosis. 
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Within many fibrous zones were collapsed alveoli lined by cuboidal epithelium. 
Other air spaces were markedly dilated, the lining vaiying from squamous to 
cuboidal cells. The bronchi were dilated and erosion of their cartilaginous plates 
wa^ frequentl}^ observed. A chronic active granulomatous inflammation was 
manifested by foci of isolated or confluent poorly defined tubercles. Giant 
cells were frequent in the tubercles and occasionally were seen isolated in the 
fibrous tissue. Rarely cytoplasmic inclusions of the type described by Schau- 
mann^ and Wolbach^ were seen in the giant cells. 

“Superimposed on this chronic sclerosing process was an acute lobular pneu- 
monia with foci of macroscopic and microscopic abscess formation. In the areas 
of acute pneumonia, moderate to marked inflammation of the thickened fibrotic 
septa were seen. Marked thickening of the intima of the larger branches of 
the pulmonaiy artery were presumably due to pulmonary hypertension. Sev- 
eral small foci of anthracosilicosis were also demonstrated. 

“In an effort to reconstruct the pathogenesis of the pulmonaiy fibrosis, special 
stains were used. Sections stained for elastic tissue showed the elastic tissue 
fibers to be irregularly fragmented and embedded in the collagenous scar, indi- 
cating that the framework of the lungs was severely disrupted and that the fi- 
brosis was not a mere additive feature. Fat stains on the lungs revealed onij’- 
an occasional area where fatty globules were trapped in the scar tissue. Small 
droplets of fat were also encountered in phagocjdes within the alveoli. In no 
instance were they of sufficient prominence to indicate a relationship with the 
development of the process. 

“The tracheobronchial lymph nodes also revealed a chronic granulomatous in- 
flammation with more signs of activity than in the lung but with less fibrosis. 
Tubercles, usually poorly defined and occasionally consisting only of giant cells, 
were seen throughout the sections. Conchoidal Schaumann bodies staining ei- 
ther red or blue, were more numerous in the lymph nodes than in the lung. An 
occasional Wolbach asteriod was encountered within the giant cells. In the 
lymph nodes, deposits of fat were occasionally encountered in the thickened cap- 
sule and smaller droplets were rarely seen in some of the tubercles. Examina- 
tion of sections of the lungs and lymph nodes under polarized light failed to re- 
veal any material which could be considered of etiologic significance. Bacterial 
stains. Gram and acid-fast, revealed no organisms which were considered perti- 
nent. Amyloid stains failed to reveal am 3 doid in the lungs or Ij’-mph nodes. 

“The heart was large, was estimated to weigh 450 Gm. and showed marked 
hj'-pertrophy and dilatation of the right ventricle and atrium. The inteiwen- 
tricular septum bulged into the left ventricle due to dilatation of the right ven- 
tricle. The trabeculae carneae of the right ventricle were hj''pertrophied and 
flattened. Mural and valvular endocardial surfaces appeared normal. The 
mjmeardium was a uniform dark red. The coronaiy arteries and aorta con- 
tamed scattered, slightly elevated intimal plaques. 

“The liver was of average size with a noimial-appearing capsular surface. Sec- 
tions revealed an accentuated lobular pattern with the lobules projecting slightly 
above the cut surface. The centi’al veins were prominent. Histologicallj’’ there 
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was marked acute and chronic passive hyperemia with marked centra’ zone ne- 
crosis. The portal triads were somewhat more fibrous than usual. The spleen 
appeared normal grossly, and microscopical^’- revealed only marked acute pas- 
sive hyperemia. Grossly the kidneys appeared to be of normal configuration, 
and on section revealed normal markings in the cortical and pjwamidal zones. 
Microscopically there was a marked toxic nephrosis with loss of the nuclear stain- 
ing in many of the epithelial cells of the tubules. Some glomeruli showed earl}’ 
signs of a focal glomerulitis in addition to the changes associated with acute pas- 
sive hyperemia. Except for scattered petechiae in the gastric mucosa, the re- 
mainder of the abdominal and pelvic viscera were essentially normal.” 

ANATOMIC DIAGNOSIS 

Chronic pneumonitis with marked interstitial pulmonary fibrosis, etiolog}' un- 
determined. 

Pulmonary emphysema and bronchiectasis. 

Terminal lobular pneumonia with abscess formation. 

Chronic granulomatous inflammation of tracheobronchial lymph nodes. 

Cardiac hypertrophy, predominantly right ventricle (chronic cor pulmonale). 

Passive congestion, chronic, abdominal viscera with centrolobular necrosis of 
the liver (evidence of right-sided heart failure). 

Acute toxic nephrosis, terminal. 

GENERAL DISCUSSION 

A student. “What was the cause of the laryngeal neiwe paralysis?” 

Dr. Jolly. “I believe that this was probably due to pressure by the enlarged 
mediastinal nodes.” 

Dr. Ferris. “j\Iay an oily substance produce such a lesion and not lie evident 
in the autopsy material?” 

Dr. E. A. Gall. “Yes, I think so. It would depend a great deal upon the fine- 
ness of the globules and their dispersion. Over a period of years they may well 
have been phagocytized and carried away from the original loci.” 

Dr. Blankenhorn. “Have such occuirences been I’eported?” 

Dr. Riitenlioff. “I do not recall reading of such cases.” 

Dr. Blayikenhorn. “Could sarcoid have caused this process and the character- 
istic lesion then be obscured by involution and scarring?” 

Dr. Gall. “I think it could, but there are certainly no characteristic stigmata 
remaining.” 

Dr. Blankenhorn. “Was the hilar density on the right due to a prominent pul- 
monary artery or to enlarged lymph nodes?” 

Dr. Jolly. “To enlargement of lymph nodes.” 

A student. “Were there an}’ lesions in the adrenals?” 

Dr. Jolly. “No, there were none.” 

Dr. H. Felson. “Could the change here be a sequela of sucha lesion asliamman 
and Rich described?” 

Di . Jolly. “Their cases were characteristically acute. It is conceivable, of 



652 


MCGUIRE AND JOLLY 


course, that an acute process of that nature may have continued in a surviving 
patient and resulted in such a picture as we see here. As Dr. McGuire astutely 
stated, we can only speculate as to the original causative agent or process. There 
is no way in which we can definitely identify it at this time.” 
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EDITORIAL 

The Training of Clinical Pathologists 

Clinical pathology is facing the accusation that it is not prepared to train 
residents adequately in this specialty. Admittedls’- it is easier to arrange a 
satisfactoiy program in pathologic anatomy. Man}’- hospitals can provide a 
good program in autopsies and surgical pathology, but are embarrassed vhcn it 
comes to providing a formal curriculum in clinical pathology. There are man}"- 
hospitals -with a profitable laboratoiy Avhich do not provide an adequate pro- 
fessional staff in clinical pathology and consequently the residents are forced to 
receive most of their foimal instiHction from the technicians or from the oi’er- 
■\vorked pathologist. 

Some teaching hospitals fail or refuse to recognize the importance of clinical 
pathology as part of the residency training program, despite the fact that the 
average pathologist is a hospital pathologist and devotes approximately three 
quarters of his time to clinical pathologjL Many residents have been unhappy 
to realize suddenly at the completion of their training that this important phase 
of their specialty had been neglected. In many instances it has been necessary 
for these young men to secure supplemental training. 

The greatest need in this field today is for hospital pathologists, and j^et resi- 
dents and fellows are not being thoroughl}’^ trained. Their future professional 
career is thereby embarrassed and many small and medium-sized hospitals are 
left in desperate need of pathologic service. It would appear that pathologists 
and departments of pathology have been unwise in ignoring clinical pathology. 

In many teaching institutions the teaching of pathology does not include 
clinical pathology, the director of the department being willing that other 
specialists or non-medical people direct the practice of laboratoiy medicine. 
The defense of such a practice might be that these departments of pathology do 
not possess the facilities to train men in clinical pathology. Often this is a 
helpless and convenient attitude, one which could be corrected b}’- departmental 
and inter-departmental re-organization or by establishing affiliations with the 
basic science divisions. 

The practice of pathology does not consist merely of the practice of hematology 
or chemistry or pathologic anatomy or microbiology or any other highly special- 
ized branch of laboratoiy medicine. It consists of a broad application of 
Imowledge, skill and experience in the whole specialty. From the teaching 
viewpoint over-emphasis of any one of the subspecialties is haimful. Unless 
pathologists can see that it is mandatory for broad concepts to be adopted and 
executed, it seems inevitable that clinical pathology will undergo dissolution and 
absorption. 

Detroit Osborne A. Brines 
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The Mechanism of Petechial Hemorrhage Formation. J. G. Humble. Blood, 4: 69-75, 1949. 

The skin capillaries of 17 patients with petechial hemorrhages of various etiologies were 
studied bj" means of the Leitz “ultrapak” microscope. Regardless of the primary cause, 
hemorrhage was always localized to the arteriolar end of the arteriolocapillari’^ junction at 
the site of sudden dilatation to form the capillary loop. Intracapillary pressure is higher 
at this point than elsewhere in the loop, and it is in this region that fluids normally leave the 
vessels for the tissues. Selective damage to the arteriolocapillary junction is proposed to 
explain many types of hemorrhagic syndromes. 

The fate of the extruded red blood cells, both as to manner and time of removal was seen 
to be different in "primary” and secondary thrombocytopenias, scurvy, and anaphylactoid 
purpura. 

Cleveland Ben Fisher 

Acquired Afibrinogenemia in Pregnancy. W. C. Moloney, W. J. Egan and A. J. Gorman. 

New England J. Med., 240; 596-59S, 1949. 

A 25 year old gravida ii entered the hospital because of lower abdominal pain and spon- 
taneous bleeding from the gums. She had been well throughout her pregnancy except for 
occasional abdominal pains. The patient’s past history and the fam.ily history were nega- 
tive for abnormal bleeding. However, she had noticed slight bleeding from the gums 
during her other pregnanej'^, two years previous^. The clotting time (modified Lee-White) 
was 16 hours, and only a poor gel formed. The bleeding time (Duke) was 14 minutes and 
the capillary fragility test was strongly positive. The platelets were normal. Prothrom- 
bin time (Quick) was 42 seconds, with a 14-second control. Addition of thrombin to the 
blood did not induce clotting in vitro, indicating a deficiency of fibrinogen. 

Because of the increasing bleeding a cesarean section was performed. As soon as the 
plum-colored hemorrhagic uterus was removed, the bleeding seemed to cease. No further 
bleeding was noted and the subsequent hospital course was uneventful. E.xamination of 
the patient’s blood coagulation mechanism was negative during the rechecks for several 
months afterward. Chemical analysis of a specimen of oxalated blood drawn before the 
operation showed complete absence of fibrinogen. After the operation, fibrinogen levels 
ranged from 0.35 to 0.50 Gm. per 100 ml. The authors attempt to explain the sjmdrome by 
the presence of a fibrinolysin or fibrinogenolj'sin. These could not subsequently be dem- 
onstrated. 

This case emphasizes the importance of investigating the fibrinogen levels in patients 
with prolonged clotting times and low prothrombin levels. 

Ben Fisher 


Balantidium Infection in the Dog. W. S. Bailey and A. G. Williams. J. Am. Vet. M. A., 
104: 238, 1949. 

This is apparentB"^ the second reported case in the dog. The animal, a 3 or 4 year old male 
Pointer, had eaten the intestines of a hog that had been killed on a farm. Several daj's 
later the dog began to have a bloody diarrhea, and soon thereafter, large numbers of Balan- 
tidium coli were found in the stool. Following treatment with sodium sulfamethazine, the 
dog recovered (about four weeks after onset of diarrhea) and the organisms disappeared 
from the stool. It is possible that the infection was self-limiting. 
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Neoplasms of Bone and Related Conditions, Their Etiology, Pathogenesis, Diagnosis and 
Treatment. By Bradley L. Colby, M.D., Attending Surgeon, Bone Tumor Department, 
Memorial Hospital for Cancer and Allied Diseases, Assistant Professor of Clinical Sur- 
gery, Cornell. 765 pp., 622 figs., 53 tables. $17.50. New York: Paul B. Hoeber, Inc., 
1949. 

In Neoplasms of Bone there are brought together in one volume the clinical diagnostic, 
roentgenologic, pathogenetic and therapeutic facts concerning not onlj' the true bone tu- 
mors but also the various and sundry affections of bones and related tissues which must 
enter into the differential diagnosis of bone lesions. In compiling the present-daj’' knowl- 
edge of this complex field the author has drawn amply from his twenty-five j'ears’ experience 
in the Bone Tumor Department of Memorial Hospital. An instructive introduction 
includes a classification in keeping with that of the Bone Tumor Registry, a discussion of 
etiologic factors and a comprehensive survej' of the diagnostic procedures suggested in 
suspected cases of bone tumor. History, physical and roentgenologic e.xamination, lab- 
oratory studies, the various technics of biopsy-, even the methods of preparation of the 
specimen are carefullj^ described. Differential diagnosis is emphasized, generally at the 
outset, with e.xcellent tables outlining the cardinal points. As each specific lesion is dis- 
cussed the differential diagnoses are again individually assessed. Ten additional sections 
make up the assembly. The section on benign tumors devotes a chapter each to osteoma, 
osteoid osteoma, nonosteogenic fibroma, chondroma, chondrodj'strophia calcificans con- 
genita, benign chrondroblastoma of bone, m 5 'xoma, hemangioma, solitary cyst of bone, 
fibrous dysplasia, .xanthoma, giant cell tumor, adamantinoma, chordoma, and sarcoma as a 
late development in benign lesions of bone. The section on primary malignant tumors is 
equally comprehensive. Moreover, separate sections are devoted to tumors involving bone 
by extension, metastatic tumors involving bone, tumors of bone in special loc.alities, and 
inflammatory, toxic and metabolic lesions of the skeletal system that may simulate neo- 
plasms of bone. 

An example of the many-sided approaches to each subject is the fact th.at in almost every 
chapter there is a discussion of age incidences of the individual lesion. In addition, how- 
ever, there is a separate discussion of tumors of bone in childhood. Again, whenever ap- 
plicable to individual lesions, the value of the blood chemical analysis is discussed; but the 
book contains in addition a thorough chapter on blood chemistry in respect to bone metabo- 
lism and differential diagnosis. The discussion of each lesion usuallj' includes the definition 
and historj’^ of the lesion, a survej' of the various theories of its etiology, the sj’mptoms and 
phj'sical signs, the gross and microscopic pathologj', the differential diagnosis, evaluation 
of the various surgical and roentgenologic treatments suggested in the literature as well as 
the author’s recommendations, the technics of treatment and finally the prognosis. But 
for completeness, large sections have been added, devoted entirelj' to surgical treatment, 
radiation therapy and constitutional therapj'. The pathologist maj' be disappointed at 
first because the book is not an atlas of microscopic pathology; however, the completeness 
of the life history of each of the long list of bone lesions discussed will more than repaj' his 
application to this book. In the preface, the author in .all fairness mentions the text books 
on pathology which best supplement his work. Even so there is an illustration for almost 
every page. 

The orthopedist, the radiologist, the general surgeon and the general practitioner will find 
their respective interests interestinglj- .and as completely covered as present knowledge 
permits. The print is large and easj' to re.ad, and the qu.alitj' of the paper and of the bind- 
ing is of the high standard we have come to expect from this publisher. 

Detroit John W. Reblck 

Frank W. Hart.man 
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A Textbook of Histology. Ed. 5. B 3 ’- Alexander A. Maximow, Late Professor of Anatomy, 
University of Chicago; and William Bloom, Professor of Anatomy, University of Chi- 
cago. 700 pp., 562 figs. $8.50. Philadelphia and London: W. B. Saunders Compnny 
1948. ■ ’ 

The fifth edition of Maximow and Bloom brings this standard textbook up to date. 
Through its several editions effort has been made to bring the book more and more into line 
with the supposed needs of the present day medical student. There are those, including the 
reviewer, who believe that none of the later editions quite equaled the first. It may be that 
we liked it for the wealth of information and the exeellent description which it contained or 
ma 3 "be because it was an excellent reference text. It may be that the newer editions are 
better for medical students. Certainly the great number of illustrations, most of them 
good, make things easier for students. In any event, they all seem to like the profusely 
illustrated text. 

The revised section on protoplasm has been excellently handled by William Doyle. He 
deserves special commendation for his discussion of submicroscopic organization. 
Most of the recent information is condensed and clearl 3 '' set forth for medical student 
consumption. The inclusion of some of the results of phase difference microscopy is timely, 
but, unfortunatel 3 q little or nothing is said about the process or what its use ma 3 ’- be ex- 
pected to reveal. The same applies to the mention of electronmicrograph 3 L The re- 
viewer is of the opinion that much is to be gained by informing medical students about 
some of the ways of research. By this means their interest is more readily captured 
and retained. Frequently a gadget may serve to lead the student into inquiry on his 
own. It should be remembered that many great microscopists first became intrigued with 
the instrument. 

In general the balance of the book has been improved. The amount of space devoted to 
blood and its origin has been reduced considerably. It has always amazed the reviewer 
that most of the textbooks in histology devote an inordinate amount of space to such things 
as spermatogenesis and so little to others which would seem to be significant. This one is 
no exception with roughly 9 pages on spermatogenesis and 11 on pancreas, 8 on the salivary 
glands, 2 on the parathyroids, and 6 on the adrenals. Even if one considers histology to be 
only a preparation for patholog 3 ’', the space investment would seem to be disproportionate. 

The new format with its double-columned pages makes for easier and more rapid read- 
ing. The references to the literature are sufficient in amount, and the index is excellent. 
The amount of fine print has, if an 3 'thing, been increased. The logical background for this 
is, to the reviewer, a complete m 3 'stery. Perhaps these are things the 3 mung medical stu- 
dent shouldn’t know; certainl 3 " no more effective wa 3 " could be devised to conceal them. 
Detroit Gordon H. Scott 

Virus Diseases of Man. Ed. 2. By C. E. van Rooyen, M.D., D.Sc. (Edin.), M.R.C.P. 
(Lond.), Research Member and Professor of Virus Infections, Connaught Medical Re- 
search Laboratories and School of Hygiene, University of Toronto, Formerly Sir Halley 
Stewart Research Fellow and Lecturer in Bacteriology, University of Edinburgh; and 
A. J. Rhodes, M.D., R.F.C.P. (Edin.), Research Associate and Associate Professor of 
Virus Infections, Hospital for Sick Children, Toronto, Formerly Lecturer in Bacteriol- 
ogy, University of Edinburgh, and London School of Hygiene and Tropical Medicine, 
University of London. 1202 pp., 43 figs. $22.50. New York: Thomas Nelson and 
Sons, 1948. 

As stated in the preface, the purpose of this book is to provide a volume of reference for 
both the laborator 3 '’ worker and clinician interested in the field of human and animal virus 
infections. In this aim the book succeeds admirabl 3 '’. The first chapters deal with the 
fundamentals of methods of studyand their interpretations, and includes excellent examples 
and illustrations. In the individual chapters, procedures are also discussed as they refer to 
the particular virus and disease problem. 

In its arrangement the book tends to classif 3 ^ virus diseases on the basis of broad simi- 
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larities but in some respects the classification is quite irregular in that certain virus infec- 
tions, as that of West Nile virus, are included under arthropod-spread infections while the 
encephalitides of the temperate zones are listed as encephalitis. Although there are 
inequalities in the emphasis given to some diseases, the volume presents an excellent balance 
and uniformitj^ of presentation. The literature is thoroughlj" incorporated into the con- 
text of discussion and various points of view are adequatelj' presented. In these respects 
the book furnishes excellent source material for orientation and further exploration by 
readers of all levels of training. 

Each infection is presented in its clinical, epidemiologic, preventive and etiologic as- 
pects, with the latter considering the characteristics of the agent and the serologic or other 
diagnostic reactions. Essentiallj’- all the significant virus diseases of man are included. 
The bibliographies are excellent and the index is satisfactor 3 '. 

This is an excellent book, strongly recommended to students of infectious disease at 
anj^ level. It’s worth the price. 

Ann Arbor, Michigan Tho.mas Fkancis, Jn. 

Ada Haemaiologica. International Journal of Hematologj'. Edited bi’ E. Meulen- 

GRACHT of Copenhagen, K. Rohr of Zurich and G. Rosenow of New York. Basel, Swit- 
zerland and New York: S. Karger. 

The purpose of the hematologic periodical, Ada Haemaiologica, is to publish articles con- 
cerning the blood and its disorders, with particular emphasis on its international scope, bj' 
acceptance of articles in three languages, English, French and German. 

The interest in hematolog}' has been greatlj' intensified in recent I'ears. In addition to 
the clinical and morphologic methods of studj', a functional, dj-namic approach to the 
various problems has been developed. The practical importance of serologic data for the 
understanding and the rational treatment of hemolj'tic diseases has been recognized. The 
application of phj’sico-chemical methods has opened entireh' new fields of research. 

While much of this newer knowledge had been published in journals with diversified 
interests in the field of medicine, the demand to have an international journal not limited 
to one language was frequentlj' heard, particularly since the Folia Hematologica was dis- 
continued. 

Acta Haemaiologica is such a periodical; planned for the exchange of thoughts and find- 
ings of hematologic research in all countries. The journal is intended to forge a scientific 
link between the hematologists of the old and new world. 

Since the inception of Ada Haemaiologica one j'ear ago, articles have been published 
dealing with clinical hematologic problems as well as with morphology and pathophj'siology 
of the blood and the blood-forming organs. 

Besides original articles, reviews and survej-s of the literature have been published on 
hematology, particularly of papers which are not readily accessible, as those in Spanish and 
the Scandinavian languages. Book reviews and information of general interest concerning 
hematologic activities in other countries also appear regularly in this journal. 

Acta Haemaiologica was issued in the first j'car quarterly but will now be published bi- 
monthly to form an annual volume of about 400 pages. Every article, whether published 
in English, French or German, contains a summary in each of the three languages. 

The Editorial Board is represented by members from most of the countries of Europe 
and from North and South America. 

Chicago Louis R. Lixiarzi 


NEWS AND NOTICES 

Letter of Correction 


April 1, 1949 

To the Editor: 

In a report^ outlining a method for the fractionation of serum proteins, we recommended 
that in the step employed for separating serum into its albumin and total globulin compo- 
nents, the span-ether albumin-sodium sulfite solution be shaken vigorously for 30 seconds 
prior to centrifuging (Step 3, C). However, we have found that shaking for this period of 
time will lead to abnormally low serum albumin values, this being due to a loss of albumin 
during the shaking process. The effect of various periods of shaking, as outlined in Table 
1, demonstrates that increased duration of shaking of a pure albumin-sodium sulfite mixture 


TABLE 1 

Per Cent of Albumin Remaining in an Albumin-Sodium Mixture Treated with 

Ether as Indicated 


SHAKING 

INVERTING 

Time in Seconds 

Protein Concentration 
i% Remaining) 

Number of Times 

Protein Concentration 
(% Remaining) 

0 

100 

0 

100 

3 

100 

5 

99 

5 

99 

10 

98 

10 

97 

20 

97 

20 

93 



30 

88 




with span-ether or plain ether leads to progressive loss of albumin. On the other hand, this 
loss is negligible with simple gentle inversion, regardless of the number of inversions. 

From the data above, it became obvious that the directions given in our paperi under 
Step 3, C which call for vigorous shaking of the serum sulfite span-ether mi.xture for 30 sec- 
onds should be changed to read invert gently about 5-10 times. 

We are grateful to Dr. M. Saito of St. Luke’s Hospital, Tokyo, Japan, and Dr. Isadore 
Pitesky of the University of Illinois Medical School, Chicago, Illinois, for calling this mat- 
ter to our attention. 

Department oj Biochemistry Clarence Cohn 

Michael Reese Hospital William Q. Wolfson 

29lh Street and Ellis Avenue 
Chicago 16, Illinois 
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TECHNICAL SECTION 


RAPID ]\IEASUREMENT OF SERUM TOTAL BASE AND ESTEMATION 

OF SERUM SODIUiM 

An Improved Conductivity Assejibly* 

F. WILLIAM SUNDERMAN, M.D. 

From the University of Texas Graduate School of Medicine and the M. D. Anderson Hospital 

for Cancer Research, Houston, 'Texas 

A method for determining total base in serum by means of conductivity meas- 
urements has been described in previous papersP • “ It has been shown tliat 

the mean percentile deviation of serum total base obtained bj' conductivit}' 
measurements from those bj^ chemical analyses is approximately 1.5 per cent. 
In this paper is presented an improved design of both the liridge and cell assemlil,y 
for making conductivity measurements in serum. In addition it will be pointed 
out that the concentration of serum sodium can be estimated from such meas- 
urements with sufficient accuracy for most clinical purposes. 

The improved bridge adapted for measurements in serumf operates on a 110 
Amlt, 60 cj'^cle alternating current. The circuit is that of a modified Wheatstone 
bridge driven by a 1000 cj’^cle electronic tube oscillator 6D6. The bridge un- 
balance voltage is fed to a single stage amplifier, CD6, coupled to a cathode raj’’ 
tube, 6E5 (magic eye) which serves as a null-point indicator and provides reliable 
readings unaffected bj^ vibration. The instrument includes compensating re- 
sistances to correct for changes in temperature and cell constants. The temper- 
ature compensator corrects for deviations from 25 degrees when the range of 
temperature is between 23 and 27 C. It has been shown previously^ that in this 
range the average temperature coefficient for serum is 2.1 per cent per degree 
centigrade. The cell constant compensating resistance is designed to correct 
for changes in cell constants ranging between 8.5 to 13 reciprocal cm. Emplojdng 
the temperature and cell constant resistances, it is possible to obtain direct 
readings of the specific conductivity of serum expressed as mhos (reciprocal ohms) 
X 10-3 at 25 C. 

In the conductivity pipet cell previously described, the platinized electrodes 
extended horizontally into the lumen of a stopcock pipet. AVhen serum is in- 
troduced into this cell, bubbles occasionally accumulate around the electrodes 
and dislodging them is frequently time-consuming. In addition, grease from 
the stopcock of the pipet is occasionally inti’oduced into the cell and may lead 
to errors in measurement. The new conductivity cell (Fig. 1) has been designed 
to prevent accumulation of liubbles and the introduction of grease. 

The electrodes in the new cell are parallel and flush with the walls of the 

*Tliis work was supported in part by a grant from die Office of Naval Research. 

Received for publication, April 11, 1949. 

fThe complete conductivity assembly can be secured from the Arthur H. Thomas Com- 
pany, Philadelphia, Pa. 


659 



660 


STJNDEKMAN 



SERUM CONDUCTIVITY CELL 

Fig.JI. 

pipet. This arrangement permits a free flow of senam through the lumen and 
avoids accumulation of bubbles around the electrodes. The new cell is more 
economical of serum than the former one, — the capacity being decreased to 0.5 
ml. Tlie over-all length of the cell from the tip to the constriction aboA^e the 



SERUM TOTAL BASE AND SERUAI SODIUM 


G61 


upper electrode is approximatelj^ 10 cm. This length permits the use of a house- 
hold tumbler as a water bath for immersing the cell. It is convenient to haA’e 
about 20 inches of flexible rubber tubing attached to the upper end of the pipet, 
as shoMTi in the diagram. The insertion of a small glass bead into the tubing 
serves as an efficient, economical valve. The bead can be located readily by 
the bulge in the tubing. With this design of cell no stopcock is necessaiy. 

The pipet cell is filled by drawing in the serum, simultaneousl 3 ' pulling the 
rubber tubing to the side, away from the glass bead. After the serum is with- 
dravm into the cell a rubber cap is applied over the tip of the pipet and the pipet 
is placed into a tumbler of water the temperature of which has been manuallj'^ 
adjusted between 23 and 27 C. 


PROCEDURE 

The serum to be measured is introduced into a dried cell. Diying is secured 
by thoroughly rinsing with absolute alcohol and drawing, not blowing, air through 
the cell. After serum is introduced and the temperature allowed to come to 
equilibrium (in approximately one minute) the temperature and cell constant 
compensators are adjusted to the correct values and the bridge is balanced b}*^ 
turning the dial control until the “magic eye” indicator opens completelj". A 
balanced position is obtained when the dark portion of the signal reaches the 
maximum opening. Ordinarily onty the portion of the scale between 9 and 15 
mhos X 10“* will be used for the serum measurements. 

As early as 1898, Bugarskj'- and Tangfl pointed out that conductivity meas- 
urements were diminished in the presence of protein. Since that time various 
workers have attempted to apply corrections for this diminution. For the pur- 
pose of estimating total base the following statisticallj'^ derived regression formula,- 
which corrects for protein, was shown best to fit our data: 

T.B. = 10.19(K X 10') - -t- 35.16 

where T.B. = total base mEq./L.; K X 10^ = conductance X 10^ at 25 C.; and 
Pr = Gm. protein per 100 ml. 

This equation is in accord with the experimental observations of diminisliing 
conductivity with increasing concentrations of protein. For making protein 
corrections, estimation of serum protein from measurement of the refractive 
index® has proved to be rapid, easy to perform, and economical of material, 
requiring only one drop of serum; no reagents are necessarj’-, onty the use of a 
refractometer being required. 

When total base estimations are used as a rapid guide for replacement therapy, 
the measurement of serum protein is not alwaj's necessaiy. Under such condi- 
tions calculation can be made on the assumption of an average normal value for 
serum protein. For example, if the serum protein concentrations are within 
the normal range of values for bedfast individuals (t.c., G.O to 6.9 Gm. per 100 
ml.) an error of less than one per cent is introduced if a mean value of 6.38 Gm. 
per 100 ml. is assumed. If the serum proteins are decreased to 5 Gm. per 100 
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ml., an error of approximately only 2 per cent is introduced when a mean value 
is assumed. For many clinical purposes, therefore, the total base may be cal- 
culated with sufficient accuracy without making the additional measurement of 
protein. 

■\^ffien a mean value of serum proteins is assumed to be 6.38 Gm. per 100 ml., 
then the concentration of total base may be calculated bj^ the formula: 

T.B. X 10.19 (K X 10®) + 24.47 

For convenience a nomogram- has been constructed with which the values for 
total base maj'' be read directlj'’ either with or without protein measurement 
(Fig. 2). 


CARE OP THE CELL 

It may be regarded as an indication that the electrodes in the cell need re- 
platinizing when they seem to be polarized, i.e., when the bridge is balanced, 
spontaneous fluctuations occur in the opening of the “magic eye”. The method 
for replatinizing the electrodes has been described previously.® 

^^ffien serum is removed from the cell, the lumen should be immediately washed 
out with physiologic salt solution (0.9 per cent NaCl) and followed with distilled 
water. It is important to rinse the cell first with physiologic saline in order to 
prevent the precipitation of globulins, ^^ffien measurements are made on more 
than one serum and sufficient amounts of serum are available, it is not necessary 
to dry the cell between measurements. Under such conditions, the cell is rinsed 
with the serum to be measured and the measurement is made after refilling. 
The value for the cell constant should be checked periodically. We emplo}’' 
a sodium chloride solution of 140 milliequivalents (mEq.) per liter* as a conven- 
ient standard. This solution has a specific conductivity of 14.58 X 10“® mhos 
at 25 C. The conductivit}’’ cell containing sodium chloride is placed in a water 
bath at 25 C.; the temperature compensator is then set at 25 C. and the main 
dial at 14.58 mhos X 10“®. The dial of the cell constant compensator is then 
adjusted until the “magic eye” indicates that the bridge is in balance. This 
reading represents the value of the cell constant. 

ESTIMATION OF SERUM SODIUM 

Total base denotes the summation of the cations Na, K, Ca and Mg, the mean 
value of which, under normal resting and fasting conditions, is approximately 
146 mEq./L. ± 3. Of this total concentration, the mean summation value of 
K, Ca and Mg is 10.7 mEq./L. or approximately 7 per cent of the total base. 
This summation value is maintained relatively constant (f.e., within ± 2 or 3 
mEq.) in both normal and pathologic serums. For example, the mean value for 
potassium is 3.9 mEq./L. and values outside of the range of 3 and 6 mEq./L. 
are seldom observed even in pathologic conditions. Likewise, the mean value 
for serum calcium is 5 mEq./L. and values outside of the range of 3 to i mEq./L. 
are infrequent. The normal mean value for magnesium is 1.9 mEq./L. and in 

*S.1S3 grams of fused sodium chloride dissolved in distilled water and diluted to 1 liter. 
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NOMOGRAM FOR CALCULATING 
SERUM TOTAL BASE 
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DIAL UADING 


Fig. 2 

pathologic conditions the deviations are practicallj’’ always less than ± 1 niEq./L- 
Thus, owing to the relative constancj’’ of the summation ^mIue of potassium, 
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calcium and magnesium, it is possible to make a rapid estimation of the sodium 
concentration for clinical purposes by subtracting 11 mEq. from the total base 
values. 


SUMMARY 

An improved design of conductivity bridge and pipet cell has been described 
for the rapid measurement of serum total base and the estimation of serum 
sodium. 
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RAPID MACROSCOPIC TEST FOR INFECTIOUS MONONUCLEOSIS 
A Method for Preservation of Sheep Cells* 

F. RAPPAPORT, Ph.D., and M. SKARITON, M.Sc. 

From the Bacteriologic Laboratory, Hadassah Hospital, Tcl-Aviv, and the Biochemical 
Laboratory, Beilinson Hospital, Pclah-Tikvah, Israel 

The ordinary method of blood examination for heterophile antibodies is time- 
consuming and requires fresh sheep-blood. We present a rapid qualitative and 
quantitative method for the determination of heterophile antibodies and a 
technic for preservation of sheep’s blood cells. 

procedure 

The preliminary qualitative method is a slide agglutination test. In most 
cases active serum is used. To one drop of the unloiovTi serum (fresh or in- 
activated) add one loopful of concentrated sheep’s blood corpuscles, washed 3 or 
4 times with saline solution, and mix thoroughly Avith a glass rod. If no ag- 
glutination appears, the serum is considered to be negative. A typical ag- 
glutination constitutes a positive reaction and then requires quantitative evalu- 
ation. 

According to the methods of Hattersley,® Evans'* and Straus,'* inactivation and 
incubation of serum is omitted. A series of dilutions is made, ranging from 1 :7 
to 1 :3584 (see Davidsohn^). 

Place 0.4 ml. of physiologic salt solution into the first tube and 0.25 ml. into 
each of the remaining 9 tubes. To the first tube, 0.1 ml. of the patient’s 
serum is added and mi.xed AA^ell. From this tube 0.25 ml. is transferred to the 
second tube and mixed. From the second tube 0.25 ml. is AvithdraA\-n and trans- 
ferred to the third, and so on. From the last tube, 0.25 ml. of the mixture is 
discarded. Then to each tube 0.1 ml. of the suspension of AA’ashed sheep-cells 
is added, and the contents are mixed by thorough shaking. The tubes are centri- 
fuged immediately for tAvo minutes at 3000 r.p.m. The results are read after 
gentle shaking. 

The last tube containing single clumps indicates the limit of reaction. By 
using this method, it is not necessarj'^ to incubate or keep the material overnight 
in the ice box. In using preserA^ed sheep-cells, serum dilutions haA^e to be made 
Avith Borax-NaCl solution (Reagent 2) instead of the usual dilutions Avith 0.9 
per cent NaCl. 

In our experiments, every serum AA'as tested by 3 methods: the qualitative 
slide method, the original Paul-Bunnell method (AA’ith inactiA’^ated serum) and 
the quantitative rapid method (Table 1 ). The results obtained bj' those methods 
Avere identical. The qualitatiA^e test first giA'-es a positive result AA-hen the quali- 
tatNe test sIioaa's agglutination in a dilution of 1:5G. This limit should be re- 

* Received for publication, March 14, 1049. 
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garded as suspicious for infectious mononucleosis, while a dilution of 1:112 con- 
stitutes a positive reaction. 

We -wish to emphasize the necessity of washing the sheep cells, as unwashed 
cells will give a negative reaction, even with strongly positive serums. In order 
to carr}^ out the test rapidlj’', washed sheep-cells are kept on hand. Since sheep’s 
blood keeps in the refrigerator for about five da 3 '^s onl 3 ’', it ma 3 '' be difficult in 

TABLE 1 

Comparison of Results Using Fresh and Preserved Sheep’s Blood Cells Washed 
WITH Saline or Borax-Saline Solutions 


DILUTIONS 
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Cells A, fresh sheep-blood cells washed with 0.9 per cent NaCl. 

Cells B, fresh sheep-blood cells washed with Borax-N.aCl solution (Reagent 2). 
Cells C, preserved sheep-blood cells washed with Borax-NaCl solution. 


routine laborator 3 >' work to keep a supply of sheep’s blood on hand that is satis- 
factoiy for use. 

AIETHOD OF PRESERVATION OF SHEEP CELLS 

We found that b 3 ’' adding an equal part of Borax solution (Reagent 1) of pH 
7.4-7.6 to defibrinated sheep’s blood, the latter can be preserved in the ice box 
for at least two months without undergoing hemolysis. The addition of Borax 
does not interfere with the reaction. 

Reagents: 

1. Reagent 1 (5 per cent Borax solution). 10 Gm. of ciystallized Borax is 
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dissolved in 150 ml. of distilled water and concentrated citric acid solution added 
to obtain a pH of 7.4-7. 6. Water is added to make a volume of 200 ml. The 
solution is then sterilized. 

2. Reagent 2 (diluted Borax-sodium chloride solution). One part of Reagent 
1 is mi.xed with 3 parts of 0.9 per cent saline solution. This solution maj' be 
stored for use. 

Equal parts of the buffered Borax solution (Reagent 1) and defibrinated fi-esh 
sheep’s blood are mixed. The mixture is placed into a number of test tubes 
(8 to 10) which are stored on ice. For use, the contents of one test tulie are 
washed according to the following method: 

To one part of the unwashed, stored sheep-blood cells poured into an Erlen- 
meyer flask, 3 parts of diluted Borax-saline solution (Reagent 2) are added, drop 
by drop, with gentle shaking. The resulting mixture is then poured into a test 
tube and centrifuged. The supernatant is removed 1)5^ suction with a capillary 
pipet, and 3 to 4 volumes of Borax-saline solution is added. (The latter need 
not be added drop by drop.) Centrifugation and removal of the supernatant 
is repeated 2 more times. 

The first washing must be done carefullj’-, since during the long storage period 
the red blood corpuscles become accustomed to the highlj" h 3 "pertonic solution 
and on rapid contact with isotonic saline maj"- be hemolyzed. After the third 
washing, the sediment of blood cells is used for qualitative and quantitative test- 
ing and then resuspended in Borax-saline and stored again in the refrigerator. 
This cell solution may be used until hemol 3 '^sis is evident. It is advisable to use 
the contents of one tube for onl 3 '’ one week. 

SUMMARY 

1. A qualitative macroscopic rapid slide method is described as a preliminaiy 
test for the presence of heterophile antibodies. In case this preliminaiy test is 
positive, a quantitative method is then used for determination of the titer. 

2. These tests have the following advantages, as compared with the original 
methods: inactivation is omitted and results ma 3 r be obtained quickl 3 q since it 
is not necessary to incubate for 2 liours or store on ice for 24 hours. 

3. A method for preserving sheep’s blood cells is described. 
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EXCRETION OF SILVER IN A PATIENT WITH ARGYROSIS 
In-EFFECTIVEISTESS op Treatmen't with BAL* 

FRANCIS S. GERBASI, M.D., and ABNER R. ROBINSON, M.S. 

From the De-parlmenl of Surgery of The Alexander Blain Hospital and The Research 
Laboratory of the Children’s Fund of Michigan, Detroit, Michigan 

An accurate spectrometric analysis in a patient suffering from chronic argyro- 
sis was recently undertaken to determine the effect of British Anti-Lewisite (BAL) 
on the course of the disease. To our knowledge, no similar method of study has 
been reported on the effect of BAL in human argyrosis. 

Qualitative studies in rats have suggested that BAL (2,3 dimercaptopropanol) 
is ineffective in the treatment of chronic silver poisoning.^® It has been used 
clinically and experimentally in the treatment of many of the diseases produced 
by heavj’' metal and has been found to be effective in intoxication by arsenic,® 
mercury gold,“' antimony,® bismuth,® chromium,® nickel,® calcium,® zinc,^’ ^® and 
copper.®® 

CLINICAL HISTORY 

J. J., Case No. H-775, A.B.H., a 60 year old man, was first seen at the hospital on March 
19, 1947, complaining of discoloration of his eyes since 1923. He was a tool and d 3 'e maker, 
who in 1917, sustained a foreign bodj^ (emery) injuiy to his eye. A phj'sician removed 
the foreign bodj" and prescribed 10 per cent Argyrol (a silver protein preparation) ej'e 
drops twice dailJ^ The patient continued to instill these drops off and on for seven years, 
whenever he felt the slightest irritation of the ej'es. 

In 19l7, during the influenza epidemic, he used 5 per cent or 10 per cent Argyrol solution 
almost constantlj' both as nose drops and as gargles, in the belief that it would prevent 
him from contracting the disease. 

In 1923, he first noticed a graj'ish discoloration of his eyes. He then discontinued the 
use of the Argj’rol e^'e drops, but persisted in the use of the silver preparations as nose drops. 

In 1927, upon the advice of a druggist, the patient started to use Neo-silvol (silver nu- 
cleinate) freelj' instead of ArgjTol, “since this was white and would not cause any dis- 
coloration”. In 1930 he first noticed a grajdsh discoloration of his skin and, therefore, 
stopped using all silver preparations. The patient had never been treated for argyrosis. 
At the present time he believes his skin is lighter than it was in 1930. 

On examination on March 19, 1947 the patient was well developed and well nourished, 
appeared to be about 50 j'ears of age and was active and alert. His hands and feet had an 
ashen blue color, while the covered surfaces of his bodj’’ had a lighter grajush color. The 
conjunctivae and sclerae were noticeablj' blue. No blue lines were visible on his gums, 
but his nasal and buccal mucous membranes were light bluish gray. The rest 
of the pln-sical examination was essentially negative. Urinalj'sis and complete blood 
count were negative. Urinarj’’ excretion of phenolsulphonphthalein in two hours was 
75 per cent; fasting blood sugar, 86 mg. per 100 ml. An electrocardiogram showed no 
evidence of organic heart disease and an x-ray film of the chest revealed mild tortuosity 
of the aorta. 

METHOD 

Twenty-four hour specimens of urine and feces were collected prior to treat- 
ment. On April 21 and 22, 1947 he was given four injections daily, each of 2 

* Received for publication, April 8, 1949. 
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ml. of BAL (2.5 mg. per kilogram) intramuscularly. A 10 per cent solution of 
BAL in peanut oil with 20 per cent benzyl benzoate was used. From April 23 
to April 29, inclusive, he received one injection daily of 2 ml. of BAL. During 
the period of treatment all specimens of his urine and feces were saved and 
spectrometrically analyzed. A piece of skin was removed for biopsy before and 
after treatment. 

FINDINGS 

The samples of urine were analyzed bj^ the Lundegardh flame teclmic'* and the 
copper spark teclmic.’ With the flame technic for silver the urine samples con- 
tained less than 5 parts per million (Fig. 2). The copper spark method, which is 
more sensitive but less accurate, deteimined the amount of silver present to be 
8 X 10“® Gm. per ml., and no significant difference was found in the urinary val- 
ues before and after treatment (Fig. 3). 

The fecal samples were ashed and analyzed by the copper spark method. 
The fecal samples varied considerabty in silver content but the highest value was 
obtained in the sample on the da}'’ before instituting treatment with BAL. The 
values varied from 3 x 10~“ Gm. to 3 x 10~^ Gm. per daj" (Fig. 4). No deter- 
minations were made of the amount of silver ingested in the diet. 

The skin samples from the patient were anal 5 'zed before and after treatment 
by the copper spark technic and found to contain 4.0 x 10~® Gm. of silver per Gm. 
of dry skin before treatment and 3.7 x 10~® Gm. of silver per Gm. of diy skin 
after. The difference in the two deteiminations was well within the limits of 
error of the method (Fig. 5). Microscopic examipation of the slcin revealed 
deposition of silver in the upper layers of the corium, beneath the epithelial layer, 
and around sweat and sebaceous glands (Fig. 1). 

DISCUSSION 

The exact compound of the silver deposited in the tissues is not loiown. The 
silver might be combined with the sulfhydiyl groups of the tissue proteins in a 
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B 

Fig. 1. A. Hematoxylin and eosin stain of 
section of skin showing faintly black particles 
of silver deposit around the basement mem- 
brane of a sweat gland. X 950. 

B. Dark-field examination of the skin, taken 
from the same block of tissue as A, from the 
argyrial patient, showing the deposition of 
silver (white dots) around a sweat gland. 
X 950. 



- ■ 



Fig. 2. Spectrograms ob- 
tained by the Lundegardh 
flame technic. In the spec- 
trograms of the lower half of 
the figure, the arrow points 
to faint lines obtained from 
standard solutions of silver 
(5, 8 and 10 micrograms per 
ml. solution). No compar- 
able lines are present in the 
upper three spectrograins of 
urine of the patient, indicat- 
ing less than 5 parts per mil- 
lion of silver in the urine. 
The solid lines at the right 
were produced by cobalt 
standards. U I represents 
urine specimen before treat- 
ment with BAL, U II and U 
III specimens of urine ob- 
tained during treatment. 
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maniiei similai to aisenic, in which case BAL, with its two dithiol groups, could 
compete with these tissue thiol-silver compounds and, thus, make available a 
stable BAL-thiol silver compound which could be readily excreted. 
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Fig. 3. Spectrograms of specimens of urine obtained before and after onset of treatment 
with BAL. The silver lines are readily visible in the standard solutions, the relative den- 
sity being proportional to the quantity of silver present in tlic specimen. In tlie urine 
specimens the silver lines are barely perceptible and the differences in silver content .are 
seen to be insignificant (.00001-.000009 Gm./lOO ml. of urine). \ stand.ard copper line 
wasjphotographed in juxtaposition to facilitate the location of the silver line. 


This theoiy has been supported by reports of improvement in the color of the 
skin of argyrial patients, following the injection of sodium and calcium thiosul- 
phate.® Other investigators,'"’ however, have not been able to confirm 
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this. Our results also do not support this theoiy, since there were no apparent 
changes in the amount of silver in the skin, urine or feces after treatment. 


STANDARD 

SOLDTION 

Gm. 

Number Ag/ml. 


B lO-" 


10 - 


D 10-® 


E 10- 


{ 

{ 

{ 


3280 A. D. 
Ag Cu 




iriifiiifn 

f'liiiiiitn 

dniniin- 

!1I llllilif I ; 
1 -'lt limit!: 
imfiitiiih 
t di ll I ill I- 

ill II mi I 

ifnmii 

niiimif 


:!!llimil 

51 ! 11 mi 
11 11 mi 
If II mi 

■ill iimii 


" } 


} 


DAY OF 

SPECIMEN TREATMENT 


I 8 days be- 
fore 

II 7 da}'s be- 
fore 

III 2 days after 

IV 5da3’-safter 

V 7 daj's after 


Cu blank 


Git. Ag IN 
FECES 
Per Day 


3 X 10-' 

2.4 X lO-' 

1.0 X 10-' 

2.0 X 10-6 

3.0 X 10-’ 


Fig. 4. Spectrograms of fecal specimens taken before and after beginning of treat- 
ment with BAL. Here as in the spectrograms of the urine (Fig._ 2) the silver lines are 
readilj' visible in the standard solutions but almost imperceptible in the fecal specimens. 
The amount of silver in the fecal specimens is variable and small but the highest amount 
was in the sample taken before treatment was begun (.000003 Gm./dajO. 

Contrarj’’ to pret'ious reports,' however, a veiy small amount of silver was 
present in the urine and feces of our patient with chronic arg}u-ia universalis. 

Although we found BAL to Ije ineffective in our patient with chronic argja-osis, 
this agent may still be of value in acute silver poisoning. If it is true that the 
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SKIN TISSUE TESTED FOR SILVER 

Gm. Ar/Gm. 

Source Datc'Excisccl Drj’ Skin 


Patient 

April 21, 1947 

4.0 X 10-' 

Normal 


None 

Normal 


None 

Patient 

July G, 194S 

3.7 X 10-' 

Patient 

July 6, 1948 

CO 

X 

o 


Cu blank 


Fig. 5. Spectrograms of normal skin ®km 
BAL was administered from April 21, 1947 to April 29, 1947. The visihln in those 

visible in the spectrograms of the skin of the argynal patient but a nffpr tro'itment is 
from the normal skin. The amount of silver in the skin before and after treatment is 

practically the same (.0000036 and .000004 Gm./Gm. of drj skin}. 



674 


GERBASI AJHD ROBIKSON 


silver is at first looselj'- combined with the sulfhj’-drjd groups of the tissue proteins 
and. ib later reduced to an insoluble silver compound, it is possible that if BAL 
is gi\^en earl}'- enough, it ma}’- be able to mobilize the silver and thereby pre\'ent 
the development of argyrosis. 

Another factor to be considered in attempting to explain the failure of BAL 
in the excretion of silver, is the extremely low coefficient of solubility of silver 
(Table 1). Neuberg,^® however, is of the opinion that the coefficient of solu- 
bilit}^ of the hea^^ metals is of very little importance and suggests that amino 
acids, particularly alpha and beta amino acids, beta alanine, and related com- 
pounds are important in holding relatively insoluble heavy metals in solution 
or dissolving them. 


TABLE 1 

Coefficients of Solubility of Chlorides of Heavy jMetals in Water* 


SALT 

SOLUBILITY IN CM. PER 100 ML. 
or WATER AT 25 C. 

Silver chloride 

0.000089 

70.6 

0.673 

62.2 

0.00021 

6.9 

(Decomposes) 

68.0 

(Decomposes) 

(Very soluble) 

64.2 

59.5 

262.0 

Copper chloride 

Lead chloride 

Manganese chloride 

Mercurous chloride 

Mercuric chloride 

Arsenic chloride 

Gold chloride 

Bismuth chloride 

Chromium chloride 

Nickel chloride 

Calcium chloride 

Zinc chloride 



* Lange, N. A. ; Handbook of Chemistr}'. Ed. 6. Sandusky, Ohio : Handbook Publishers 
Inc., 1946. 


Klotz,^ who treated a patient with argyrosis with BAL without effect, used 
chemical and not spectrometric methods of analysis. 

SUMMARY 

In a patient with chronic argyrosis who was treated with BAL (2,3 dimercap- 
topropanol), quantitative studies of the amounts of silver in the urine, feces and 
skin were made b}'- means of the Lundegardh flame or the copper spark technic. 

Although small amounts of silver were excreted in the urine of this patient, 
no appreciable differences were detected in the excretion of silver either in the 
urine or in the feces before and after treatment, nor was there any change in the 
coupentration of silver in the skin before and after treatment. 
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PHOTOGRAPHIC RECORDING OF HEMOLYSIS USING A PORTABLE 

ELECTROCARDIOGRAI^H* 


WARNER E. LOVE, B.A., ROBERT EDELBERG, B.S., and EDWARD F. 

MacNICHOL, A.B. 

From The Department of Physiology and The Eldridge Beeves Johnson Foundation for Medical 
Physics, University of Pennsylvania, Philadelphia, Pennsylvania 

The apparatus for oljtaining photographic records of hemolysis, devised by 
ParparU and used with modifications by Jacobs, Stewart, Brown and Kimmel- 
man^ in their standard method for the detection of osmotic abnormalities of 
erythrocytes, is somewhat difficult to use and is not generally available. In 
an attempt to provide a method more useful for clinical purposes, the Sanborn 
“Cardiette”, a portable electrocardiograph, has been suitably modified to yield 
records which in some respects are superior to those obtained with the original 
apparatus. The modified instrument has been found to be reliable and to give 
reproducible records. More than 2000 curves have been recorded with the 
present apparatus; some of them form the basis for two recent papers dealing 
with clinical problems.^ ■ ' 

The Sanborn instrument, as it stands, is unsuitable for recording hemotysis 
in three respects: (a) The speed of movement of the photographic paper is 
much too great; (b) any considerable slowing is impossible without excessive 
fogging of the white tracing on its black background ; and (c) the instrument is 
incapable of maintaining a given deflection for more than about 0.5 second and, 
therefore, cannot be used to record constant or slowly-changing conditions. 
The simple and readily reversible modifications necessary to remedy these de- 
fects will be described in order. 

MOPIFICATIONS OF THE SANBORN INSTRUMENT 

1. Slowing of the paper is accomplished by connecting the shaft of the gear 
which carries the stroboscopic disc on the back of the electrocardiograph with a 
slow synchronous motor ,t thereby retai-ding the spring-driven mechanism. With 
this arrangement a three minute record requires onlj'' 3 cm. of paper. 

2. With such a slow speed, the usual white tracing on a black background 
would be fogged by stray light. This difficulty is avoided by obtaining a black 
tracing on a white background . The usual white tracing is formed by the shadow 
of a post in the path of a beam of light incident on the galvanometer mirror. 
The desired reversal is effected by substituting for the post a piece of sheet 
metal with a vertical slit. The post is located under the panel of the electro- 
cardiograph, between the light source and the galvanometer; it is exposed by 
removing the batteries. 

3. The inability of the circuit to record slow changes is overcome b}’^ internip- 

* Received for publication, April 15, 1949. 

t Synchron, Model COO, 2 r.p.m., Hansen Mfg. Co. Inc., Princeton, Indiana. 
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tion of the input potentials. This is done bj- flashing light through the hemolyz- 
ing suspension at fixed intervals. A photovoltaic cell picks up these flashes and 
converts them to electrical impulses ivliich are then recoi-ded photographicallj" 
by the electrocardiograph. 



Fig. 1. A. Diagram of auxiliary unit showing coupling with electrocardiograpli: (1) G volt automobile 
head-lamp; (2) diaphragm; (3) light-interrupting mechanism; (4) water bath; (5) photocell; (G) rubber 
pressure tubing; (7) dowel; (8) 2 r.p.m. synchronous motor; (9) 10 r.p.m. synchronous motor; (10) patient- 
leads to photocell; (11) water inlet: (12) water outlet. 

B. Patient lead-cable receptacle: U) negative lead from photocell; (2) open; (3) positive lead from 
photocell; (4) ground. 

C. E.xternal battery receptacle on electrocardiograph: (1) —1.5 v.; (2) —45 v., -1-1.5 v.; (3) +22.5 v.; 
(4) open; (5) +45 v.; (6) ground. 

THE PHOTOELECTRIC SYSTEM 

The auxiliary unit is a light-tight box (Fig. lA) which contains the phoioclec- 
trie system and the motor for slowing the camera. The photoelectric system 
consists of (1) a light source, (2) a diaphragm, (3) a hght-interrupter, (4) a water 
bath and (5) a photocell and cable. These will be described in order: 

1. The light source is a 50 C.P. automobile head-lamp bulb powered by a 
heavy-duty, 6 volt, 150 amp. hr. storage batterjL 

2. To regulate the amount of light in the photoelectric S 3 ^stem a diaphragm 
from a microscope substage is placed between the light source and the light- 

• interrupter. 
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3. The light-intermpter is a lever-operated shutter, activated by a cam on 
the shaft of a 10 r.p.m. sjmchronous motor* It regulates the timing of the 
flashes of light so that a 0.5 second flash occurs everj^^ 6 seconds. The 5.5 second 
interval between the flashes allows the galvanometer to return to its rest posi- 
tion. 

4. The water bath surrounds the test tube containing the suspension. Masks 
are so arranged that light leaving the bath has passed through the suspension 
but not around it. A 5 cm. lens, on the illuminated side of the water bath, 
acts as a condenser, and a piece of ground glass on the other side diffuses the 
transmitted light. To insure temperature regulation, water is siphoned into 
the bath from a thermostatically-controlled reservoir. An outflow of larger 
diameter placed above the optical path insures a constant water level. 

5. A photovoltaic cell, Weston Model 594 RR, is centered appro.ximatel}’- 3 
cm. behind the ground glass. Figure IB shows the wiring of the patient-lead 
receptacle on the panel of the electrocardiograph, when “lead I” is used. The 
photocell is connected to the electrocardiograph through this receptacle b}*" a 
suitable plug. The lead-cable and the photocell socket must be shielded and the 
shielding grounded to the chassis of the electrocardiograph. 

RECORDING HEMOLYSIS 

A base line of zero per cent hemolj’’sis is first established. A depressed signal 
point on the record indicates zero time on the hemolysis curve which follows; 
another signal point separates the end of the experimental curve from a tracing, 
indicating the position of 100 per cent hemolysis. Figure 2 shows several 
typical records. 

A final volume of solution of 5 ml. is recommended. Four p 3 ’'rex 15 x 150 mm. 
rimless test tubes (numbered 1 to 4) and one pj’rex 16 x 100 mm. rimmed test 
tube (numbered 5) are used. Tube 1, representing zero per cent hemolysis, 
contains 1 ml. of standard suspension and 4 ml. of 0.9 per cent NaCl. Tube 2 
contains 4 ml. of hemoljdic agent and is the tube in which hemol 3 ’’sis occurs. 
Tube 3, representing 100 per cent hemoly.sis contains 2 ml. of standard suspension 
and 8 ml. of water plus 2 drops of a concentrated saponin solution. Tube 4 is a 
signal tube, not necessaiy for the experiment, but convenient. It contains a 
solution of hemoglobin, the optical density of which is such that it gives the 
second signal point. Tube 5 contains 1 ml. of the standard suspension which is 
mixed with 2 at the proper moment. 

A base line is recorded by placing tube 1 in the instrument for a minute. 
The depressed signal point is made bj’" introducing an opaque object into tube 1. 
At the instant the shutter opens to record this point, the contents of tube 2 are 
poured into tube 5 and the mixture is poured l^ack into tube 2, Avhich is then 
exchanged for tube 1 . Hemotysis now occurs and is recorded. At the end of 
hemolj'sis or at some preselected time, tube 4 is exchanged for tube 2 and the 
second signal point is recorded. Finallj', the contents of tube 2 are discarded 


Synchron, iModel 600, 10 r.]).m. 
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and it is refilled ivith the contents of tube 3. The refilled tube is then exchanged 
for tube 4 and 100 pei cent hemolysis is recorded. The use of the same tube for 
recording the optical density of the two different solutions obviates the necessit- 3 ' 
for matched tubes. 


GLYCEROL THWUREA .4T^ KACL J6«M>NACL 

NACL NACL 



NORMAL 



RESISTANT 



fragile: 

Fig. 2. Records of behavior of norm.al and abnormal bloods. 

The timing blades that make the vertical lines on the usual electrocardiogram 
interrupt the light incident on the galvanometer eveiy six seconds. In starting 
the motors, care must be taken that a blade is not obstructing the optical path 
to the photographic paper at the time the shutter in the photoelectric system is 
open. This is done by observing the beam in the window on the panel of the 
electrocardiograph. 


G80 


LOVE, EDELBERG AND ^MacNICHOL 


External “A” and “B” batteries, as recommended by the Sanborn Co., should 
be used if the instrument is to be run for hours at a time. With a small resistance 
in series, one of the 2-volt cells in the heavy duty storage battery used to operate 
the light source may be used in place of the 1.5 volt “A” battery. The wiring 
of the external battery receptacle on the back of the electrocardiogram is shown 
in Figure 1C. 


SUMMARY 

A method of adapting a portable Sanborn “Cardiette” for recording hemolysis 
is described and sample records obtained with it are presented. 

Acknowledgment. The authors are indebted to Professor M. H. Jacobs for bis valuable 
advice, helpful suggestions, and encouragement during this work. They also wish to 
thank Professor L. Irving of Swarthmore College for the use of his electrocardiograph. 
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TEXCHROME SILHOUETTE STAINING OF PLATELETS 
Morphology lv Vitro Before axd During Coagulation* 

L. VEOMAN, M.S. 

From the Research Division of the Laboratory, St. Peter’s General Hospital, New Britnswich, 

New Jersey 

The morphologic alterations in blood platelets in vitro, including formation 
of various tj^pes of surface projection and their behavior in the presence of 
fibrin have been described by Schimmelbusch,* Fonio and Schwendener,-' 
Ferguson,® Best * and others. Darkfield microscopy lias been e.xtensively uti- 
lized in studying the progress of these changes, especially during clotting. By 
this means the migration of platelets toivard fibrin needles and the process of 
clot retraction have been studied b}'- Tocantins'® in slowly-clotting hemophilic 
blood. More recently, the use of silicones® and various types of plastic coating 
to retard clotting in vitro, and observations bj^ phase microscopy® have sup- 
plemented the older procedures. 

In the course of our studies on the behavior of blood platelets, jiarticularly 
in connection with morphologic alterations in vitro in relation to variations in 
platelet adhesiveness,^ we have found Te.\'chrome staining of advantage in 
making quick permanent stained mounts of platelets in clotting blood, studied 
successively in serial preparations. It has proved a most satisfactory stain for 
the demonstration of fibrin filaments in clotting blood as well as in fixed tissues. 
Through the kindness of Dr. H. L. Davis® of Johnson A Johnson Research 
Laboratories, a generous supply of Texchromef was made available to us for 
this purpose. 


METHODS 

Fixation. A small drop of freshlj’’ drawn blood (or recalcified citrated blood) 
is placed on a clean slide. The latter is immediately covered with the top 
half of a petri dish, upon the under inner surface of which a moist disc of filter 
paper is affixed to retard drjdng. The specimen is permitted to stand at room 
temperature until the desired phase of clotting or clot rcti'action is achieved, 
at which time the petri-dish cover is removed and the slide gently rinsed with a 
few cubic centimeters of physiologic saline, in such a manner that the entire 
clot is washed off except for its more adherent narrow outer margin. An applica- 
tor may be used to assist in its removal. The wet slide is then flooded with 
absolute methanol for fixation. After three minutes or more the slide is washed 
with tap water. 

Staming. While still wet the preparation is covered with Tcxchrome. After 

* Received for publication, February 4, 1949. 

t Te.vchrome is composed of acid fuchsin (color index No. 692), 0 Gm.; picric acid, 10 
Gm.; tannic acid, 10 Gni.; National Soluble Blue 2 B Extra (color index No. 707), 5 Gm. 
The dyes may be ground together, and dissolved together, or sopar.ately in anj’ order, and 
diluted to 1 liter. Tcxchrome is distributed by Eimcr and .tmeiul. New York, Non' lork. 
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three or more minutes the slide is washed for a few seconds in tap water, dried 
in air and mounted with a cover slip. 

COMMENT 

This method of staining is not designed to supplant the use of Giemsa’s stain, 
Malloiy’s phosphotungstic acid hematoxjdin stain or other stains for fine his- 
tologic detail. The inner structure of the platelets is obscured in Texchrome 
preparations, possibly because of a delicate coating of plasma or fibrin, so that 
only the dark blue silhouette of the platelet appears. The cytoplasm of leu- 



Fig 1. Photomicrograph of platelets undergoing lysis, showing marginal’ hyaline swelling of 
platelets, also strands of early fibrin. Texchrome staining. X 1000. 

Fig. 2. Photomicrograph of fibrin clot, showing intact platelets forming orientation nodes of 
fibrin filaments with entrapped erythrocytes. Texchrome staining. X 1300. 

kocytes stains pale blue, their nuclei darker blue. Er3Throc5des stain .yellow, 
brown, red or blue. When thin areas of normally adherent blood clot are 
examined, the fibrin filaments appear collected into well-defined threads, criss- 
crossing in the form of a web. The platelets give the appearance of having 
participated activelj’^ in the formation of the web by serving as centers or nodes 
of attachment of its component filaments. In preparations of normal blood, 
the majority of the platelets resemble spiders in the centers of radiating inter- 
locking networks of fibrin threads while the remaining platelets, along with the 
red blood cells and leukocjdes, appear to be caught passivety like flies in a web. 
The morphologj’’ of platelets varies ivith duration in vitro, particular!}’’ with 
successive stages of clotting, as described below. 
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(a) Fixation and staining before clotting. ’ Many platelets arc found adherent 
to the glass slide, some being intact, others showing various tj'pes of surface 
projection (spines, knobs, vesicles) or fragmentation into large balloon-like or 
ovoid granules. Some of the platelets e.\hibit uniform swelling of their entire 
outer portion in the manner of an ectoplasm (Fig. 1). 

(b) Fixation and staining during clotting. Many platelets are characteris- 
tically suri’ounded by balloon-like structures as a result of pi-evious fragmen- 
tation, and are unencumbered with fibrin. Other platelets are still more or less 
intact and are entangled in a net of fibrin or adherent to loose fibrin threads, as 
described above (Fig. 2). 

(c) Fixation and staining during clot retraction. In areas from which the clot 
has retracted, nearl3'^ all the platelets appear in various stages of fragmentation 
(“exploding platelets”), rarelj" with adherent fibrin. 

When blood is placed on Incite slides or on slides coated with transparent 
paraffin or with silicone, platelet alterations and Ij'sis and the clotting and 
retraction of fibrin are retarded or suppressed. 

The above observations on clot retraction have been made repeatedly and 
suggest, among other things, that in the process of clot retraction the portion 
of clot attached to the glass surface of the containing vessel, through its anchor- 
age of adherent platelets, is eventuallj'- separated from the glass by a type of 
platelet lysis, which, in turn, releases the fibrin. It ma,y well be the case that 
the rate at which such l3'-sis occurs determines the clot retraction time perhaps to 
an even greater degree than elastic forces within the substance of the clot pro- 
duced by the twisting and bending of the threads of fibrin under the influence of 
intact platelets.® 

In view of the important role of contact with a wettable surface in initiating 
platelet tysis in vitro, it is not difficult to interpret on this basis the findings by 
Tocantins,*® that in platelet-rich plasma (in contrast to platelet-free jilasma) the 
rate of clot retraction depends primarilv upon the relative amount of glass 
surface to which clotting blood is e.xposed. 

SUMMARY 

Sharpl3’^ defined silhouette staining of blood platelets and fibrin is accom- 
plished easily with Te.xchrome, a po^walcnt tissue stain. IMain' details of 
platelet changes following contact with gla.ss and other surfaces, and in relation 
to clotting and clot retraction can be obseived. Data thus obtained suggest 
that the rate of retraction of clot from glass surfaces depends to a larger extent 
upon 13’^sis of the platelets which bind fibrin filaments to the glass surface than 
upon elastic forces developed within the clot itself. 

Acknowledgment. Tlie author wishes to thank Dr. Sylvan E. Moolten, Director of tlie 
Laboratory of St. Peter’s Hospital, for his advice and assistance. 
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CULTURE OF TUBERCLE BACILLI FROM SPECIMENS OF GASTRIC 

JUICE* 


PAUL IvABLER, M.D., and RUTH LUNDHOLM, B.S. 

From the Section of Medical Laboratories, Minnesota Department of Health, 
University Campus, Minneapolis, Minnesota 

It is loiown that some specimens of gastric juice have a bactericidal action on 
tubercle bacilli. The mechanism of this action has not been fullj-^ explained, 
although the effects of saliva^ • ^ “ bile,^ acid,- pepsin and a germicidal factor* 
in gastric juice have been studied. Gastric juices,® ■ both natural and arti- 
ficial, have exhibited this inhibitoiy action, which seems to vaiy in intensity with 
the number of bacilli present, exposure time, and temperature, as well as with 
the inherent qualities of the juice itself. 

The elapsed time from collection to examination of the gastric specimens 
mailed to public health laboratories, in nearly all eases exceeds the critical period 
determined by Kramer.® “Virulent tubercle bacilli in human sputum after in- 
cubation in normal human gastric juice for 10 to 21 hours at 37 C. were rendered 
nonpathogenic for guinea pigs, and could not be recovered from their organs at 
autopsy.” 

Because of concern over possible “false negative” culture repoils of mailed-in 
specimens of gastric juice, a study was undertaken to determine the loss of posi- 
tive results in such specimens, and to find a medium that would preserve tlie 
tubercle bacilli in a viable state. 

MATERIALS AND METHODS 

Six series of gastric specimens were collected at Glen Lake Sanatorium, Oak 
Terrace, Minnesota, from patients suspected of having early tuberculosis and 
from tuberculous patients who were candidates for discharge. The specimens 
were collected in the morning before food or water was ingested. One-lialf of 
each specimen was retained at the sanatorium and the other half was tran.'jporled 
by automobile to the Minnesota Department of Health Laboratories for these 
studies. The latter half was again divided into two portions. One portion of 
each series designated as “part A”, was digested immediately after receipt and 
inoculated into culture media within 4 horn's of collection. The other portion 
of each series, designated as “part B”, was treated for 24 or 48 hours, under 
conditions shown in Table 1, before digestion. 

Both portions “A” and “B”, prior to inoculation, were digested with 4 per 
cent of NaOH for 30 to 45 minutes, neutralized with normal HCl and centrifuged. 
The sediment was inoculated into two tubes of Petragagni's and two tubes of 
Holme’s medium. The tubes were observed weekly and considered “negative” 
if no growth appeared after eight weeks’ incubation at 37 C. 

*Beceived for publication, March 2S, 1949. 
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DISCUSSION 

Tlie gastric specimens included in these studies were collected from patients 
with suspected early disease or following treatment. The majority, therefore, 
contained relativel}’- few tubercle bacilli. Tliis type of specimen was chosen 
intentionall}’’, because it presents a problem to the public health laboratory 
arising from delays in examination of the specimens, largely occasioned by mail- 


TABLE 1 

Results of Culturing Gastric Juice for M. luhercxdosis 






POSITIVE CULTURES OBTAINED 



SERIES 

TOTAL NO, OF 
SPECIilENS 

1 

Part “A” Inoculated 
within 4 hr. after 
Collection 

Part “B”, Inoculation Delayed 




No. 

Per cent 

Treatment of Gastric Juice 

No. 

Per cent 

I 

1 

51 

22 

43.1 

Held at 4 C. 24 hr. 

15 

29.4 

II 

54 

14 

25.9 

150 ml. distilled water added. Held 
at 4 C. 24 hr. 

8 

14.8 

III 

55 

19 

34.5 

Neutralized with 20% NaHCOj. 
Held at 4 C. 24 hr. 

11 

20.0 

IV 

41 

16 

39.0 

Diluted with 150 ml. buffered water. 
Held at 4 C. 24 hr. 

1 

11 

26.8 

V 

90 

19 

21.1 

Solid Na 2 HP 04 * added. Kept at 
room temperature 24 hr. 

21 

23.3 

VI 

60 

23 

38.3 

Solid Na-HPOi added. Kept at 
room temperature 48 hr. 

22 

36.7 


* According to Dr. C. A. Perry, Bureau of Bacteriology, Marjdand Department of 
Health, Annual Report for 1940, this material is prepared as follows: 

1. Weigh 200 Gm. anhydrous Na2HP04. 

2. Dissolve by heating in 300 ml. distilled water. 

3. Add distilled water to make 500 ml. 

4. Add 1.5 ml. of hot solution to each gastric lavage bottle. 

5. Autoclave bottles with lids looseb”^ on. 

6. To induce crj'stallization after sterilization, place in refrigerator overnight. 
This is sufficient Na 2 HP 04 to neutralize appro.ximately 45 ml. of N/10 HCl. 

ing. The delay in the mail is seldom less than 24 hours and may be as long as 
72 hours. This period has been shown to be ample for inhibitoiy factors in some 
gastric lavages to prevent the growth of tubercle bacilli that might be present. 
This inhibition was demonstrated in from 32 to 42 per cent of the gastric speci- 
mens held 24 hours at 4 C. before culturing. In our study, dilution with sterile 
distilled water, phosphate buffer solution, or neutralization with 20 per cent 
sodium bicarbonate did not tend to preserve the tubercle bacilli in a viable state. 
Although the number of specimens showing positive cultures is too small to 
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permit conclusions, an apparent increase in percentage of positive cultures was 
obtained in specimens to which solid Na 2 HP 04 had been added soon after col- 
lection. Appro.ximately the same number of positive cultures were obtained 
after inoculation was delaj^ed 24 or 48 hours. These findings, however, may 
merely represent the results of sampling, since relatively few organisms were 
present. 

From the results of cultures in Series '\'’I it apjiears that the addition of solid 
Na 2 HP 04 to the gastric specimens will enable the laboratoiy to obtain consid- 
erablj’^ more positive cultures after as much as 48 hours’ delaj" at room temiiera- 
tures. If this result is borne out bj’’ further e.vperience, “false” negative reports 
of mailed-in specimens may be partially eliminated. The Na 2 HP 04 is placed 
in the specimen containers at the laboratoiy, so that no additional expense or 
effort is required of the patient or his physician. 


SUMMARY 

The inhibitoiy action of gastric lavages for tubercle bacilli under certain con- 
ditions has been confirmed. In from 32 to 42 per cent of the specimens there 
was inhibition of growth of tubercle bacilli when the specimen was held 24 hours 
at4C. 

The addition of ciystalline disodium phosphate (Xa 2 HP 04 ) to the specimens 
of gastric juices soon after collection will enable the laboratory to obtain consid- 
erably more positive cultures from mailed-in specimens. 
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USE OF CLOROX AND TRISODIUM PHOSPHATE IN 
DEMONSTRATION OF ACID-FAST BACILLI 
IN SPUTUM* 


MAURICE STEINMETZ TARSKIS, M.S., and WILLIAM G. LEWIS, M.D. 

From the Veterans Administration Hospital, Walla Walla, Washington 

Because of a need for more efficient and simpler technics than those which 
were being used in the laboratory of this hospital for the demonstration of acid- 
fast bacilli in the sputum, a comparative study of various technics was under- 
taken. In addition to the direct smear technic, the oxalic acid concentration 
technic,- and the sodium hydroxide concentration technic,® which were previously 
used in this laboratory, the following technics were tested: Clorox concentration 
(Oliver and ReusseU), trisodium phosphate concentration (Corper and StoneP) 
and phenol-autoclave concentration (Muller and ChermoclU). 

PROCEDURE 

The direct smear, the phenol-autoclave concentration and the Clorox con- 
centration technics were used for smear only, while the other three technics 
were used either for smear, culture, or animal inoculation. The material studied 
consisted of routine 24-hour specimens of sputum, sent to the laboratory for the 
examination of acid-fast bacilli. 

In order to facilitate handhng of the sputum, particularly when it was tena- 
cious, about 10 ml. of distilled water was added to each specimen, regardless of 
its consistency. Sputums which were too tenacious and difficult to separate were 
not included in this study. After thorough mixing of sputum with water, 30 
ml. of the mixture from each specimen was placed in a 50 ml. screw-cap culture 
tube. The neck of the tube was coated Avith a layer of Vaseline to prevent leak- 
age and the cap was tightened. The tubes Avere placed in a Avooden block (Fig. 1) 
haAung holes just large enough to admit them and AA'ere then placed in a serologic 
shaking machine (Fig. 2) and shaken for 15 minutes in order to promote uniform 
distribution of the organisms and to facilitate pipetting of the sputum. Five ml. 
of sputum from each specimen AA'as next pipetted into each of five 50 ml. screA\’- 
cap culture tubes and the sputum in each tube AA^as then treated by one of the 
folloAA'ing methods: 

1. Phenol-autoclave concentration technic. Five ml. of 5 per cent phenol was added, the 
tube was firmly capped and shaken for 15 minutes to insure good mixture, then autoclaved 
at 15 pounds pressure for 15 minutes. After cooling, most of the supernatant fluid was de- 
canted. 

2. Oxalic acid concentration technic. Five ml. of 5 per cent oxalic acid was added, the 
tube was firmly capped and shaken for 15 minutes, then placed in a Avater bath at 37 C. for 

* Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, Avho assumes no responsibility for the opinions ex- 
pressed or the conclusions drawn bj' the authors. 

Received for publication, January 2S, 1949. 
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Fig. 1. Wooden block with holes just large enough to 
hold culture tubes. Block is made to fit snugly into 
serologic shaking machine. 



Fig. 2. Wooden block and tubes in jilacc in serologic shaking machine. Cajis of 
screw-cap culture tubes have been tightened to jirevent leakage of fluid during shak- 
ing. 


approximately one hour to digest the specimen. Five-tenths ml. of bromthymol blue in- 
dicator was added to thespocimen, which was then neutralized with X/1 XaOIf. 

3. NaOlI corwciitralion icchnic. Five ml. of X/1 XaOII was added, the tube was firmly 
capped, shaken for 15 minutes, then placed in a water bath at 37 C. for approximately one 
hour to digest the specimen. Five-tenths ml, of bromthymol blue indicator was added to 
the specimen, which was then neutralized with X/1 IlCl. 
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•4. Clorox concentration technic. Five ml. of Clorox (active ingredient 5.25 per cent so- 
dium hypochlorite; manufactured bj- the Clorox Chemical Company, Oakland, California) 
was added, the tube was firmly cap])ed and shaken for two to five minutes, depending upon 
the consistency of the sputum. 

5. Trisodinm phosphate concentration technic. Five ml. of C.P. or Analj'tical Grade of 
23 per cent trisodium phosphate (Na 3 P 04-12 H^O) was added, the tube was firmly capped, 
shaken for 15 minutes, then placed in the incubator at 37 C. for 24 hours to digest the speci- 
men and to destroy contaminants. Following incubation, the specimen was given a pre- 
liminary centrifugation at 3000 r.p.m. for 10 minutes, and the supernatant was discarded. 
Then 5 ml. of phj’siologic saline was added to the sediment 

Following treatment as outlined above in methods 1 to 5, each specimen was 
centrifuged at 3000 r.p.m. for 10 minutes, the supernatant fluid was discarded, 
and the sediment smeared on a new, chemically clean slide by means of a cotton- 
tipped applicator. To enhance fixation of the sediment to the slide, 1 drop of 1 :4 
dilution of blood serum was added to each sediment, and mixed well before making 
the smears. This was found particularly helpful when there were only a few 
bacilli in the specimen. Undiluted serum was found to interfere with acid-fast 
staining. 

Direct smears were also made of all specimens before treatment by any of the 
concentration technics. The smears Avere made with cotton-tipped applicators 
which Avere first dipped into the diluted serum and then into the sputum. All 
smears Avere alloAved to dry by air, then fixed Avith heat and stained by the Ziehl- 
Neelsen technic. 

The folloAAung method Avas used for comparison of the degree of positivity by 
each technic, 100 oil-immersion fields being examined on each slide. 

Numerous (5+): AAmrage of over 25 acid-fast bacilli per oil-immersion field. 

Many (4+): Average of from 13 to 25 acid-fast bacilli per oil-immersion field. 

Moderate (3+): Average of from 3 to 12 acid-fast bacilli per oil-immersion 
field. 

FeAv (2-1-): 10 to 250 acid-fast bacilli in 100 oil-immersion fields. 

Rare (1+): 1 to 10 acid-fast bacilli in 100 oil-immersion fields. 

RESULTS 

Five hundred specimens of sputum Avere examined in this study. Of these, 
374 Avere positNe for tubercle bacilli AA'^hile 126 Avere negatiA’-e. The trisodium 
phosphate technic gaA''e the highest percentage of positiAm results (75 per cent), 
folloAved by the Clorox teclmic (74 per cent), sodium hydroxide teclmic (74 
per cent), oxalic acid technic (73 per cent) and phenol-autoclaAm concentration 
technics (71 per cent), and finally, the direct smear technic (68 per cent). 

Table 1 indicates that there Avas a considerable difference in the degiue of posi- 
tivity obtained by the Amrious technics. The trisodium phosphate technic gave 
the highest degiues of positivity, folloAved in order by the Clorox, sodium hydrox- 
ide, oxalic acid, and phenol-autoclaAm teclinics, and last by the direct smear 
technic. 

The aA’-erage number of acid-fast bacilli per 100 oil-immersion fields among the 
positive specimens AA’hich Avere classified as one-plus (1 + ), for each technic, AA’as 
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as follows: trisodium phosphate, 9.0; Cloim-, 8.3; sodium hydro.vidc, 7.1; oxalic 
acid, 5.1 ; phenol-autoclave, 4.1 ; and direct smear, 2.1. 

Since Cloro.v kills the tubercle bacillus, it was used onlj’ on spufum specimens 
'which were sent to the laboratoiy for smear only. The Clorox was not permitted 
to act on sputum for more than five minutes prior to centrifugation, as it was 
found that prolonged exposure (20 minutes or more) interfered with acid-fast 
staining. The Clorox technic was considered to be efficient, simple and rapid, 
and in the smear of the sediment there is little, if anj" extraneous material present, 
such as blood cells, fibrous tissue, or other bacteria to interfere with the finding 
of acid-fast bacilli on microscopic examination. 

cultures or animal inoculations were requested, the trisodium pho.sphate 
concentration teclmic was used, since tubercle bacilli can be exposed to the phos- 
phate at 37 C. for as long as one week M'ithout having any significant effect on 
their viability. 


TABLE 1 


Comparison' of Degree of Positivitv by All Techxics 


TECnS'IC USED 

1+ * 

2 + 

1 

3+ 

4+ 

5+ 

TOTAL NUiinr.R 
rosirnx 

Direct smear 

J36 

101 

75 \ 

24 

3 1 

339 

Phenol-autoclave 

112 

119 

80 

31 

0 1 

357 

O.xalic acid 

107 

121 

97 

30 

s 

363 

Sodium hydroxide 

88 

130 

104 

31 

15 

368 

Clorox 

82 

133 

lOG 

33 

17 

371 

Trisodium phosphate 

76 

137 

104 

41 

I 16 

374 


The trisodium phosphate technic is efficient and simple, and the sputum speci- 
mens can be easily prepared for smear, culture or animal inoculation. This 
teclmic has the additional advantage that it is not nece.ssaiy to complete prepara- 
tion of the sediments ndtliin a limited time after digestion has been started (one to 
three hours), as in the case of the sodium h 3 ’’droxide and o.xalic acid concentra- 
tion technics. 

Furthermore, sputum concentrated bj"^ the trisodium phosphate technic need 
not be neutralized, thus saving considerable time. With this method, also, 
there is little extraneous material present to interfere with the finding of acid- 
fast bacilli on microscopic examination of the smears. 

Since trisodium phosphate destroj's contaminants in tuberculous .sputum, the 
authors of the technic suggested that the reagent be placed in the receptacles 
used for collecting the specimens. This immediately prevents the further de- 
velopment of molds and contaminants. 

As a result of this stud}^ both the Clorox and trisodium phosphate technics 
have been used exclusivelj^ in this laboratoiy for digestion and concentration of 
sputum. Recentl.y we have also applied these technics to the e.xamination of 
various exudates and bodj^ fluids such as urine, .spinal fluid, s\Tiovial fluid and 
serum, for e.xamination of acid-fast bacilli 'with excellent results. 
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SUAWARY 

1. In an effort to determine the simplest and most efficient technics in recover- 
ing acid-fast bacilli in sputum, a comparative stud 3 '' of 6 technics was undertaken. 

2. Three of the technics (direct smear, phenol-autoclave and Clorox concen- 
tration technics) were used for smear onty. The other three technics (trisodium 
phosphate, sodium hj’-droxide and oxalic acid concentration technics) were used 
either for smear, culture or animal inoculation. 

3. The highest percentage of positive sputums and the largest concentration 
of acid-fast bacilli were obtained by the trisodium phosphate concentration tech- 
nic, followed in descending order by the Clorox, sodium hydroxide, oxalic acid, 
phenol-autoclave concentration technics, and the direct smear technic. 

4. On the basis of the results of this study and because of their efficiency and 
simplicity, the Clorox and trisodium phosphate technics were adopted as the 
technics of choice in recovery of acid-fast bacilli from sputum. 
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AN ACCURATE PIPETTING INSTRUMENT FOR SEROLOGIC USE* 

ARNE SVEDMYR, Med. Lie. 

From the State Bacteriological Laboratory, Stockholm, Sweden 

In serial step dilution procedures as applied in serum or virus titration, chang- 
ing of pipets between steps is essential when accuracy is desirable. Large 
scale titrations require a considerable supply of graded pipets and calibration 
errors are easily introduced. More important, however, is the personal factoi-, 
brought into prominence in large scale, time-consuming work. In attempts to 
design an inexpensive semi-automatic pipetting instrument, meeting reasonable 
demands for accuracy and speed, we arrived at the following device, a short 
description of which seems justified. 

The instrument (see Fig. 1) consists of a constant delivery spring s^’ringe com- 
bined with a coupling of the type used for bicycle pumps to which glass pipets 
can be easity attached. 

For use the pipet is introduced into the mouthpiece of the coupling and the 
handle (A) of the eccentric is pressed towards the barrel whereby the pipet is 
tightly fitted to the syringe bj’’ compression of the rubber gasket (B). 

Inasmuch as syringes of glass have proved unsatisfactory, we now use tubes 
of stainless steel. The nickel-plated brass plunger is tightened by application of 
a small drop of thin watch oil. 

The outer diameter of the pipets should be standardized to fit the coupling. 
Variation of more than 0.3 mm. in either direction should be avoided. The 
length of the pipets should be chosen so that the fluid enters only the lower 
one third to one half. For pipetting of standard amounts of 0..5 or 0.25 ml., a 
length of 13 cm. has been found satisfactory. This length also permits cotton 
wool plugging for sterile work. It is important that the opening of the pijJets 
be rather wide, about 1.5 mm., in order to permit an easy flow of tiie fluid. These 
ungraded pipets may be obtained at a verj’' low cost. 

The syringe is standardized by adjustment of the nuts (C) until the pipet 
delivers the desired weight of distilled water. In this connection it should bo 
pointed out that the first delivery from a previously drr' pipet is less than the 
standard amount. For this reason the pipet should aiwa 5 's be flushed at least 
once before sampling. 

The accuracy in routine pipetting with this syringe is illustrated by the follow- 
ing figures: 37 successive deliveries of distilled water from a syringe standardized 
at 0.50 ml., pipets being changed each time, showed a mean weight of 502.8 
mg. with a standard deviation of ±3.00 mg. 


Received for publication, Janu.ary 3, 1949. 
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Fig. 1. Pipetting instrument for serologic use 

Syringes of this design have been used constantlj'- for one and one-half years 
without decrease of accuracy and with no need for repair except for changing of 
worn rubber gaskets. Our instrument has been made by KIFA, Fabriksvagen 9, 
Hagahmd, Sweden. 


THE USE OF SILICONE-COATED NEEDLES IN BLOOD 

DONOR SETS* 

TIBOR J. GREENWALT, M.D. 

From the Junior League Blood Center of Milwaukee, Inc., Milwaukee, IIAroHsiVj 

The silicones are plastics which have water-repellent properties. Tiiey are 
polymers derived from organic silicon compounds. Dri-Film No. 99S7t, methyl- 
chloro-silane, is one of a varietj^ of silicone preparations. 

Jacques' and his associates reported that whole blood placed in test tubes pre- 
viously coated with silicone would not coagulate for one and onc-half to six hours. 
It seemed logical to assume that if donor sets were treated with silicone, there 
would be a reduction in the number of specimens in which clots formed. The 
report of Rice- led us to believe that this assumption was correct. It was felt 
that coating of the rubber tubing would not be feasible on a large scale and, there- 
fore, onlj'^ the needles were coated. 

METHODS AND EQUIPMENT 

The blood was collected into commercially prepared vacuum bottles containing 
120 ml. of ACD mixture (citric acid, sodium citrate and dextrose). The donor 
sets consisted of latex rubber tubing 30 inches long having a bore of po inch and a 
thicloiess of ^ inch, with a 17-gauge round hubbed needle at the donor-end and a 
15-gauge needle at the bottle-end. The flow was controlled by means of a simple 
screw clamp. 

The needles were thoroughly cleaned and dried. The Dri-Film was then 
forced through the needles bj'" a syringe, pajdng special attention to the inner 
surfaces of the hubs. The needles were then rinsed with distilled water to hydro- 
lyze and fix the silicone coating. The hydrochloric acid released by the hydrolj’- 
sis was neutralized b 3 '' “syringing” the needles with 4.0 per cent ammonia water. 
The ammonia watei was washed out bj-^ copious rinsings with distilled water. 
The needles were assembled into the donor sets and the sets were autoclaved at 
245 F. for 20 minutes. 

It was found that the hydrochloric acid fumes released by the hj'drolysis of the 
Dri-Film caused conjunctival irritation, lacbrj-mation, coughing and stinging of 
exposed skin surfaces. Mild blistering of the skin occurred, necessitating the 
wearing of latex rubber gloves bj’' the workers. The gloves, needles and other 
equipment which came in contact with the silicone became so slippeiy that 
handling was rendered difficult. The hubs of the needles were so slippeiy that 
it was hard to keep them fixed in the ends of the rubber tubing. 

* Received for publication, March 3, 1949. 

t Supplied by the General Electric Corporation, Schenectady, New York. 
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RESULTS 

Blood was drawn from 359 donors using silicone-treated needles. The same 
number of bloods Avere drawn as controls using untreated needles both preceding 
and following this test. The results are summarized in the following table: 


NO. OF DONORS 

CONDITION OF NEEDLES 

i 

BOTTLES WITH 
\TSIBLE CLOTS 

PARTIAL 

BLEEDINGS 

359 

Before silicone A\’as used 

1 

1 

359 

Silicone-treated 

5 

2 

359 

After silicone A\’as discontinued 

0 

1 


CONCLUSIONS 

The use of silicone-coated needles in our donor-sets resulted in an increase in 
the number of specimens with Ausible clots. Because of the conjunctival, bron- 
chial and skin irritation caused by the hydrochloric acid that Avas released during 
the process and because of the slipperiness imparted to the needles and other 
equipment by the silicone, the procedure Avas considered to be impractical. 

Acknoiolcdgmenl. The author Avishes to thank Dr. Armand J. Quick of the Marquette 
University School of Medicine for his helpful advice. 

REFERENCES 

1. Jaques, L. B., Fidlar, E., Fblsted, E. T., and MacDonald, A. G. : Silicones and blood 

coagulation. Canad.M. A. J.,55:26-31,1946. 

2. Rice, W. G.: Use of silicone-treated needles in blood donation. Am. J. Clin. Path., 
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AN IMPROVED BLOOD CULTURE BOTTLE UTILIZING A 
SOLID-AND-LIQUID MEDIUM* 


RICHARD M, MARWIN, Pii. D.f 

From the Department of Bacteriology and Immunology, University of Minnesota Medical 

School, Minneapolis, Minnesota 

Since Castaneda’s' work on a solid-and-liquid medium for tlie isolation of 
Brucella from the blood, little progress has been made in adapting the method for 
routine blood cultures. A possible difficulty with the abo\'e device is that the 
agar may become loosened from the side of the bottle. The device to be de- 
scribed appears to overcome this problem. 

METHODS 

The bottles are the clear, wide-mouth, screw-neck, French square type, 17 
cm. high and 7 cm. wide, with a capacity of 510 ml. The screw-cap metal cover 
has a 6 mm. hole in the center. Two gaskets were inserted into each co\mr. 
The first was made of synthetic or natural soft rubber, approximately 1 mm. 
thick and was placed next to the cover. Against this, a watci-proofed card- 
board gasket was inserted as a support for the rubber gasket. 

The medium used included a 3 per cent tiyptose phosphate, 0.2 jjcr cent 5 -east 
extract agar (Difeo) and a tryptose phosphate, 0.2 per cent yeast extract broth 
(Difeo). The agar was dispensed in the molten stage over the surface of one of 
the sides in a la 5 ''er approximately 10 mm. thick. The agar was made adherent 
b 5 '’ grinding one entire inside surface of the bottle with a carborundum glass- 
grinding point attached to a dental drill. Without the ground glass surface, 
the agar would not adhere satisfactoril}'^ to the. side of the bottle, regardless of the 
percentage of agar emplo 5 md. Before sterilizing the agar, the metal cover was 
applied loosely and a ^ 20 gauge needle, 10 ram. in length, was inserted obliquely 
between the metal cover and rubber gasket in such a manner that it would not 
penetrate the rubber seal. It was found advisable not to puncture the rubber 
gasket, as a permanent hole would result during sterilization. 

In addition, a sheet of Korosealt was placed over the entire cover and neck of 
the bottle. A string was tied tighth- around the cap to prevent contamination 
of the needle and cover, and a rubber band was placed around the neck to pre- 
vent contamination after sterilization. The unit was then sterilized at 1.5 jmunds 
of pressure, 121 C,, for 20 minutes. Upon removal from the autoclave, the 
bottles were placed on their sides with the ground glass surface downward and 
the agar was allowed to harden. Broth prepared beforehand in .sterile screw- 
capped bottles was then added aseptical^" under ultra-violet light by removing 
the rubber band around the neck of the bottle and dispensing the broth to a de])th 

* Received for public.alion, Januaiw 10, 1940. 

t Present address -.'Depart meat of Ractoriolopy, I'nivei-sity of Xorth D;ikota Medical 
School, Grand Forks. Xorth Dakota. 

t Obtainable from B. P. Goodrich Co., Akron, Ohio. 

GOT 



G98 


RICHAKD :M. JIARAVIN 


of 4 cm. (12,5 ml.). The completed medium was then incubated for three daj's 
with intermittent washing of the agar surface each day to detect contaminants. 
Such a container provides a solid Amhicle for the demonstration of organisms grow- 
ing in the broth. It Avas possible to maintain aerobic and microaerophilic 
conditions as Avell as carbon dioxide tensions Avith this apparatus. Long 
periods of storage (15 months or more) liaAm no effect on the quality of either 



Fig. 1. 


tion Avith the broth. Blood agar 
tivity. 


the agar surface or the broth. The 
bottle Avith prepared medium is shown 
in Figure 1. 

The blood culture sample Avas ob- 
tained in the usual Avay and the needle 
remoAmd from the syringe. The Koro- 
seal sheet Avas then loosened (but not 
remoAmd) and used to force the needle 
through the nibber diaphragm. The 
sheet Avas then removed and the blood- 
filled syringe inserted into the hub of 
the short needle, and the contents in- 
jected into the medium. The needle 
and syringe Avere then removed and the 
bottle incubated. 

Organisms groAving in broth, espe- 
cially AAdien blood obscures the medium, 
cannot be demonstrated except by re- 
moving samples and staining. This 
method permits observation of colonies 
on the agar surface after Avashing the 
surface Avith the broth. This elimi- 
nates the necessity of repeated needle 
punctures or opening of the apparatus. 
Fogging of the inside glass surface pro- 
duced by changes of temperature can 
be cleared by Avashing the affected por- 
be used for the study of hemolytic ac- 


SUAEMARY 

An improved method of blood culture using a solid-and-liquid culture medium 
is described. This has been used in one of the larger hospitals and has been found 
to be simple and practical. 

REFERENCE 

1. Cast.axeda, M. R. : A practical method for routine blood cultures in brucellosis. Proc. 
Soc. Exper. Biol, and Med., 64: 114-115, 1947. 



THE DETERMINATION OF BROMSULPHALEIX IX THE PRESEXCE 
OF HEMOLYSIS, TURBIDITY AXD BILE* 

ANDREW FREY a.vd MARGARET FREY 

From the Wcslcheslcr County Department of Laboratories and Research, Valhalla, A'. }'. 

The bromsulphalein test is ordinarily a simple and dependable lost of liver 
function. Errors in the test, however, ma}”^ re.suU from licmolysis, tuiLidity or 
the presence of bile in the blood samples. 

In the usual methods for bromsulphalein deterniinalions comparator block.s 
are used. The serum to be tested is divided into two parts. Alkali is added 
to Part 1 to bring out the purple color of the dj^e, but if any hemoglobin (from 
hemolysis) is present it is converted to alkaline hematin which is brown. To 
overcome this brown interference, an equivalent amount of acid is added to Part, 
2 (the blank). This converts the hemoglobin to acid hematin which is al.'^o 
brown. The dye remains colorless here. These tubes are now read in the com- 
parator block with the acid blank behind the bromsulplialein standard and a 
tube of distilled water behind the unknown. The presumption is that the brown 
of the acid hematin is the same shade and intensity as the brown of the alkaline 
hematin. Experiments in our laboratoiy have proved that this is not so. The 
acid hematin is darker and absorbs more light than the alkaline hematin. More- 
over, it is necessaiy to prepare one such blank lube foi- each specimen tested. 

Experience has shown that it is impossible to detect subtle changes in the 
purple bromsulphalein in the presence of much hemoglobin, and one still has to 
contend with turbidity and bile. 

AVe have been able to overcome all of the above diflieulties .simply b}' addling 
two parts of SO per cent acetone to one part of the serum, mixing, and centri- 
fuging. This treatment precipitates all proteins, including hemoglobin. Tur- 
bidity is also removed by the acetone and subsequent centrifugation. Xo dye 
is lost. Bile will remain in solution, but will be con.stant in all .specimens. This 
permits the use of one blank for all specimens. AVhen one drop of 10 per cent 
alkali is added to each specimen, it will be ciystal clear and even slight changes 
in bromsulphalein concentration can be determined accurately. Either a photo- 
electric colorimeter or a comparatoi' block ma}' be used for the final readings. 

■* Received for publication, April 19, 19-19 
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A SOURCE OF ERROR IN BROMSULPHALEIN TESTS* 


PAUL JERNSTROIM, M.D., and ELLA PERKINS, M.S. 

From the Clinical Laboratories of Jefferson Medical College Hospital, 
Philadelphia, Pennsylvania 

Recentl 3 ’’, using Gaeblei'’s ^ method for determination of bromsulphalein, we 
obtained abnormal^ high percentages of dye retention in 30 persons in whom 
other liver function tests were normal. 

After careful investigation it was found that the needles which had been used 
for injection of the d 3 '^e and for the collection of the blood had been allowed to 
remain for long periods of time in 70 per cent denatured alcohol tinted with 
methjdene blue, and that in autoclaving the needles some of the methylene blue 
was precipitated in their lumens. A solution of acid alcohol used to rinse these 
needles, alkalinized and analj’’zed photoelectricalty, contained the equivalent of 
appreciable degrees of bromsulphalein retention in serum. According to the U. S. 
Pharmacopeia, “the addition of sodium hj'^droxide T. S. to a solution of methj^- 
lene blue changes the color to a purplish shade.” This color is similar to that 
of serum containing bromsulphalein dye as in Gaebler’s test. 

REFERENCES 

1. Gabbler, 0. H.: Determination of bromsulphalein in normal, turbid, hemolyzed, or ic- 
teric serums. Am. J. Clin. Path., 16: 452-455, 1945. 


* Received for publication, March 30, 1949. 
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short 

infusion time . . ! 

MEANS 

more rest time . . . 
earlier ambulation . . . 


The high rate of infusion possible with Protein Hydro- 
lysate, Baxter, provides total daily protein require- 
ments in from two to four hours. This leaves a good 
portion of the day for rest and recuperation, enabling 
the patient to benefit from early ambulation. This is 
another example of the benefits of the Baxter program, 
which provides the specific solution, the exact equipment 
for any parenteral requirement. 

Write for booklet giving full information. 

Baxter Laboratories, Morton Grove, ill.'- Acton, Ont. 


Protein 
Hydrolysate 
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protein hydrolysate 
protein hydrolysate with dextrose 
protein hydrolysate with dextrose and alcohol 

Available only in the 37 stales cast of Ihe Rockies (cxccplEl Paso. Texas) through 

AMERICAN HOSPITAL SUPPLY CORPORATION 

General Offices: Evanston, Illinois 
(In writing to advertisers, please mention the Journal— it helps.) 
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Surgical Pathology 

By PETER A. HERBUT, M.D. 

Professor of Pathology, ]ej]erson Aledical College, Philadelphia, Pa. 


V IRTUALLY written in tlie amphitheatre, this new book is a completely up-to-date 
surgical pathology in which each part of the body is discussed separately, with 
sound authority. It is of particular importance to physicians interested in surgery, 
especially those preparing to take certifying surgical board examinations; to surgical 
pathologists who want salient facts without the need of wading through a mass of irrele- 
vant detail; and to medical students. For all concerned, two aims have been adhered to: 

(1) to treat the subject from 
a regional viewpoint and 
(2) to summarize, so far as 
possible, the newer ideas as 
found in current literature. 

With the development of 
the many specialties in the 
field of medicine and with 
the advent of the certifying 
boards, the surgical path- 
ologist is frequently ap- 
proached by prospective ex- 
aminees for recommendation 
of a source from which to 
study pathology in their re- 
spective fields. Dr. Herbt/t’s 
book is designed to serve as 
this source. The major sur- 
gical specialties: Ear, nose, 
throat, general surgery, urol- 
ogy and gynecology, are ade- 
quately covered and each is 
considered with sufficient 
detail to give a basic under- 
standing of the subject. In 
addition, there is a brief 



Gastrojejunocolic fistula. One end of the applicator is in the 
stomach (S) while the other end is in the colon (C). 
The jejunum (J) has been opened. 


consideration of the embryology, anatomy and histology of each system because of their 
importance in gaining a thorough understanding of pathology. This is one of the most 
practical and useful books yet published on surgical pathology. 
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centuries to perfect 

seconds to perform 

When Sumerian and Babylonian physicians, circa 4000 B.C., noted the 
varying colors and constitutions of the “water of the phallus,” they were 
probably not the first uroscopists in history. They were assuredly not the 
last, for fifty-odd centuries were to elapse before Fehling’s first paper on the 
copper reduction test for urine-sugar appeared in 1848.’ 

But centuries to perfect diagnostic procedures are condensed into seconds 
to perform the reliable Clinkest® method for urine-sugar levels. From start 
to finish, the test takes less than a minute. This tablet method is simplicity 
itself . . . readily learned by every diabetic patient. External heating is 
uniquely eliminated by the Climtest procedure. Routine test interpretation 
is made easy. 

Clinitest 

for urine-sugar analysis 

1NC»ELKHART, INDIANA 
(In writing to advertisers, please mention the Journal — it helps.) 
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Veeder-Root Hand Tallies 

for Blood Count 



ihese quick, accurate instruments, 
used in blood analysis, are available 
in two models, the double and single, 
both used for differential and red and 
white count. When held cupped in 
the hand a slight pressure on operating 
lever registers one additional count. 
When the totals have been recorded, 
the figures are quickly returned to iero 
by turning the reset knob. Used in 
either hand, the other 
is left free for adjust- 
ing the microscope or 
tabulating. If not avail- 
able from your Medi- 
cal Supply House, order 
direct using the handy 
coupon below. 

Veeder-Root 

World's tar^resf Monufocfurers of Counting Devices 


VEEDER-ROOT, INC., HARTFORD 2, CONN. A 
Please send the following: 

O Veeder-Root Double Hand Tally Counters 
(@ S17.00 each) 

O Veeder-Root Single Hand Tally Counters 
(@ S7.S0 each) 

□ Descriptive folder on Hand Tally Counters 

Institution 

Street City State 

Uame 


HELLiGE-DUBOSeO 

COLORIMETER 



Closely approaching the theoretical ideal, 
this universal instrument offers the unusual 
combination of CONVENIENCE, PRECI- 
SION AND DURABILITY. 



Hellige Non-Fading Glass Color Stand- 
ards are available for all popular bio-chem- 
ical tests. Unlimited in length of service, 
these permanent standards quickly repay 
the small original investment by savings in 
time and chemicals. 

Write for Bulletin No. 250 

HELLIGE 

INCORPORATED 

37IB NORTHERN BLVD„LONC ISLAND CITY 1. N.Y. 


HEADQUARTER.S FOR COLORIMETRIC APPARATUS 
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REACTION 
TO INJURY 

Pathology for Students 
of Disease 

Based on the junctional and morphological responses 
of tissues to injurious agents. 

by WILEY D. FORBUS, M.D. 

Professor of Pathology, Duke University: Pathologist to the Duke Hospital 

Designed for the use of students and physicians, 
the book presents and correlates preclinical and clin- 
ical data. Distinctive and clinically useful, it com- 
bines lucid and accurate writing with more than five 
hundred illustrations, which tell their own full 
story. Textbook dogmatism has been avoided. 
Disease is viewed as the essential reactions of the 
individual to agents and influences comprising the 
environment. 

816 pp. 532 illus. $9.00 

THE WILLIAMS & WILKINS COMPANY 

BALTIMORE 2, MD. 
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Do Mou have students in 
training, or employees 
who need to review? 


Then you will want to use as 
a guide, Doctoi* I. David- 
sohn’s CURRICULUM FOR 
SCHOOLS OF MEDICAL 
TECHNOLOGY. 

A few of its excellent features 
are: 

Introduction, with in^^alu- 
able advice and sugges- 
tions for both students and 
teachers. 

Time schedule for training 
in each department, adapt- 
able to courses from tv'eh^e 
to twenty-four months in 
length. 

Revised list of references 
for study and collateral 
reading in each phase of 
the training course. 


Price /or Approved Schools, $0.50; 
for other buyers, $1.75. 

REGISTRY OF 
MEDICAL TECHNOLOGISTS 

of the 

American Society of 
Clinical Pathologists 
Muncic, Indiana 


ANGLE CENTRIFUGES 

Ask for Bulletin J-71 
with complete data on all models 


Tr/pr SS-! 
(Supcrspi-cd) 


i 


7 Ij-y 


With safety design solf-centeriiif; device 
and dynamical balance. 1:5,000 r.i).ni. 
20,000 X G. Caj). 8 X .'^Occ or ]5cctul)c.s. 
NKW TYPr: .SS-2 VACUUM CKNTIill Ufii; 
IC.flOOr.p.m. ■iS.noo X a. 

Cnpacity Ifi X oOcc cr Utci- tiilics 
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STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispon.=o accnrately, at a .set .speed, pre- 
determined amounts of 0,1 cc to 10.0 cc. 
Ka.sy to Openitc — Time SavitiR 

I sum 

Magnetic Stirrer 

Ask for Bulletin J.T4 

I For .stirring in open 

[TTF.'iF vc.ssel.s or in elosed 

I I ^71 .sy.slem.s under any 
■ m I)re.s.?urcorunder,<:(er- 

3^ ilo conditions. .Makes 
7=;;^ po'^sihlc ccittral rota- 

^ tioii with vorte.v for- 

mat ion. epicyclic motion without vorte.v, 
stnittlf.aneous .stirring in .'e\-eral .small 
containers, etc. 

Manufacturer and Distributor: 

IVAN SORVALL, Inc. 

210 FIFTH AVE.-NEWYORK10, N.Y. 
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Laboratory 
Animal Cages 
by 

Bussey cages are the ultimate in 
cleanliness and ease of servicing. 
Several specific-purpose cages, one 
all-purpose cage. ..for guinea pigs, 
hamsters, rat colonies, small rab- 
bits and cats. Racks designed for 
each type of cage. Cages are suspended, with 
dropping pans as separate units. Finest electric 
welded construction. Finish specially resistant 
to strong cleansing and disinfectant solutions. 
Writeforliteratureand prices. Free consultation 
on special equipment problems. Write today. 

Prompt Delivery 


Jlst St. * Chicago 38, III. 






CONSTANTS YOU CAN 

(^OCMt Oft 

They’re part of your necessary equip- 
ment . . . they’re standard, dependable. 
No laboratory work can be carried on 
without them! In the field of nutrition 
you need a constant you can count on 
— an unchanging factor like Purina 
Laboratory Chow. It’s a ration with a 
constant formula . . . the same food in 
the same form day after day, month 
after month— to make your experiments 
more valuable. Try Purina Laboratory 
Chow— a constantly uniform ration. 

^RALSTON PURINA COMPANY* SI. Louis 2, Mo. 

^ 

RALSTON PURINA COMPANY 
1706 Checkerboard Square, St. Louis 2, Mo. 

Please send me your new 28-paKe handbook 
(SP4629) on laboratory animal nutrition. 


Atate^ 


(Hondboofc ovoi/oble on/y in U, S.) 
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TWO drops of blood 
ONE drop of anti-(^ serum 

. . . Test complete in TWO minutes or less 
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Rapid, accurate, satisfying results in blood testing 
are a certainty with Rh serums from American. No 
microscope is needed. The Slide Method gives clear, 
distinct, unmistakable readings to the naked eye. 
Clumping starts in 45 seconds — is complete in from 
1 to 2 minutes. 

These potent and stable serums may be used with 
fresh, clotted, oxalated, heparinized or citrated blood. 
Serums are prepared from immunized human donors 
in a Government licensed laboratory— in strict accord 
with National Institute of Health specifications. 


Write today for descriptive literature 
on American’s complete line of blood-typing 
and blood-grouping serums. 


WITH American 

the first name in hospital supplies 

AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES • EVANSTON, ILLINOIS 
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LOWER PRICES 

EJJective March 1st, 1949 
Standanlizcd Desiccated Complement 


by Cappel 


.1 CC 

S2.50 

5 CO 

3.75 

7 CC 

5.00 

15 CC 

9,00 


discounl on lots oj 5*1 or more 

All rcAjrcnts for lEc KolmcrAVa!^?crmann Test, pro- 
duced by Cappel, arc standardized acainsl each other. 
The litre for each re.aj:cnt is listed on the direction 
sheet which is enclosetl with each ampul. Tor this 
reason wc recommend the useof the foUowinj; rcaRcnls: 

by Capfiel 

KOLMER-V/ASSERMANN ANTIGEN (STANDARD) 
KOLMER-WASSERMANN ANTIGEN (NEW) 

ANTI-SHEEP HEMDLYSIN (GLYCERINATEO) 
{.Equal parts of Clycfrin and ifemolysin) 

POOLED SHEEP CELLS 
(Washed, stahilhed, 10% suspension) 

STERILE SHEEP BLOOD (CITRATED) 

STERILE SHEEP BLOOD (ALSEVER'S) 

{Equal Paris of blood and modified 
Alse'eer's solution) 

POSITIVE SYPHILITIC SERUM (4+) 
(Desiccated) 

CAPPEL LABORATORIES 

Diagmslic Reagents 
Box 352 Wayne, Pa. 

^ BL^^ 

CULTURE 

MEDIA 

FOR THE 

ASSAY OF 
ANTIBIOTICS 

Penicillin Streptomycin 

Tyrothricin 

Literature and prices sent on request 

BALTIMORE 

BIOLOGICAL LABORATORY" 

16-10 Gorsuch Avenue Ballimore-18, Md. 


WHY YOU SHOULD SPECIFY 

“VACSEAL” 

GUINEA PIG COMPLEMENT 

Because it is a superior complement — the result of a 
decade of experience in guinea pig complement produc- 
tion, the proper choice and preparation of animals and 
the use of imiirovcd technics. 

Because our large output enables us to jiool the serum 
of no less than 100 guinea pigs per lot, assuring a more 
uniform titer. It also makes it possible for you to ob- 
tain a complete lot of any complement which has 
jyroved, througli pretesting, to be particularly dcsiraljlc 
for your ijurpose. 

Because of the high vacuum and all glass containers, 
storage for at least two years is possibie. To you this 
means economy and convenience. 

“Vacscal'' Complement is distributed in three sizes 
with a special diluent for restoration to the following 
amounts: 

3 ml. 7 ml. 20 ml. 

Any recognized laboratory will receive a trial 3 ml. 
sample upon request. 

e 

CARWORTH FARMS inc 

NEW CITY • ROCKLAND COUNTY • NEW YORK 


MICHAEL REESE HOSPITAL 
POSTGRADUATE SCHOOL 

HEMATOLOGIC 

DIAGNOSIS 

August 1-13, 1949 (Full-Time) 

By 

KARL SINGER, M.D. 

Director of Hematologic Research 

Instruction in actual reading of slides — 
normal and pathological specimens — Peri- 
pheral blood and bone marrow. Individual 
slide collection pro\dded and may be re- 
tained by student. Review of present 
status of Hematology. 

tuition; $100.00 

For further information, address: 

Dr. Samuel Soskin, Dean 
Michael Reese Hospital 
Postgraduate School 
29th St. & Ellis Avenue 
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joints. 



PRECISION GRINDING 
— Unretouched photo- 
micrograph (96 magni- 
fications) showing the 
edge of the ground sur- 
face of PYREX brand 
(^ ) ground joints. 


ORDINARY GRINDING 
• — Unrotouchod photo- 
micrograph (96 magni- 
fications) showing tho 
ground surface on ordi- 
nary ground joints. 

ORDINARY GRINDING 
— Unrotouched photo- 
micrograph (96 magni- 
fications) showing the 
edge of the ground sur- 
face on ordinary ground 
joints. 
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• Sediment from centrifuged specimen of urine. Phase contrast more clearly di_fferentiates 
between types of epithelium and casts, and shows presence of pus cells and bacteria. 



Here’s TOP IMAGE CONTRAST 

with ANY thin transparent specimen 


T OP image contrast with any 
thin transparent specimen is ob- 
tained by means of the Vi wave length 
annulus. This is conclusively verified 
by findings of recognized author- 
ities, plus the theory of diffraction 
gratings, plus actual interferometer 
tests. Maintaining this critically 
precise coating is possible only by 
B&L high mechanical and optical 
precision. 

Best results are also obtained by 
positive contrast image (denser sub- 
stances are seen as darker tones), 
and balanced intensity of direct and 
diffracted light beams. This is the re- 
sult of B&L accurately controlled 
coating processes. Of course, you 
want speed, simplicity, and ease of 
operation. You have it with B&L sim- 
plified accessories. 

There are just four objectives, a 


AND WITH JUST 



condenser assembly, auxiliary tele- 
scope and filter. It takes only a few 
minutes to put into operation, and is 
adaptable to most standard micro- 
scopes equipped with a substage 
rack and pinion. 

Write for demonstration, and liter- 
ature to Bausch & Lomb Optical Co., 
652-F St. Paul St., Rochester 2, N. Y. 


BAUSCH & iom CONTRAST ACCESSORIES 
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YpI’M an ACCDRATE Blood Count 
' " is Worth Taking 

To aid in correct diagnosis and proper 
treatment of patients, a blood count 
must be accurate. That is why most 
technicians follow accepted tech- 
niques with utmost care . . . why they use only 
the finest equipment . . . why the majority choose 
the famous Spencer “Bright-Line” Haemacytometer. 




BRIGHT-LINE Chambers offer 
these 6 Safeguards to Accuracy - 


GREATER CONTRAST BETWEEN CELLS AND BACKGROUND 

Grlls appear dark, lines bright, background gray. Each cell is easily 
counted — even those which overlap lines. 

MORE EVEN DISTRIBUTION OF CELLS 

Surface tension differences between metalized surface 
of chamber and glass surface of cover cause cells to 
distribute more evenly and chamber to fill more 
readily. 

SIMULTANEOUS RESOLUTION OF BLOOD 
CELLS AND RULINGS 

It is not necessary to stop down the condenser of your 
microscope since blood cells and rulings can be clearly 
resolved at full diaphragm opening. 

METALIZED BACKGROUND ELIMINATES GLi 

Absence of glare provides clearer vision and reduces 
eyestrain. 

INDENTATION OF UNDERSIDE PROLONGS USEFUL LIFE 

Introduction of a slight concavity directly under rulings prevents 
scratches appearing on lower surface of chamber. Such scratches 
impair counting accuracy. 

PRODUCTION TOLERANCES ARE HELD TO THOSE RECOMMENDED 
AND SET FORTH BY THE U. S. BUREAU OF STANDARDS 



American ^ Optical 

C « M r A N Y 

Scientific Instrument Division 

Buffalo 15, New York 


When you buy, specify “Bright-Line" and 
accept no substitutes. Immediate delivery 
from your supplier or urite Dept. T16. 


CJfiticai oSnitrumenti- ^or- Ovett 400 ^earA 
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THE NEW SPENCER 
PHASE MICROSCOPE 



for Study of Living Organisms 
and Other Transparent Materials 
of Inherently Low Contrast 

The Phase Microscope is a valuable tool for 
many specific applications not possible with other 
models. It complements rather than replaces 
existing methods of microscopj'. 

The Spencer No. ISMLSP phase microscope with 
combination binocular and monocular bodj% phase 
turret condenser and quadruple revolving nose- 
piece with four phase objectives, is ideal where a 
wide variety of phase contrast studies are being 
made. 

The Spencer phase turret condenser is recom- 
mended where rapid changes from high to low 
powers are frequently required. It has a con- 
denser of the Abbe type with two lens elements 
and an iris diaphragm supplied in a centerable 
mount. The rotable turret has four individually 
centerable cells with interchangeable annular 
diaphragms and one clear aperture. 



10960 


These diaphragms may be centered conveni- 
ently by use of the centering telescope and a 
pair of special wrenches supplied with the con- 
denser, and can be parcentered individually and 
conveniently to any series of four objectives 
in the nosepiece so that no further adjustments 
are needed when changing from one magnifi- 
cation to another. 


10960 — MICROSCOPE, PHASE. Spencer ISMLSP combination binocuiar and 
monocular with quadruple nosepiece; built-on ungraduated, mechanical stage; 
16, 8, 4 mm dry and 1.8 mm oil immersion dark contrast-medium objectives; 
centering telescope; paired 10X Huygenian eyepieces; turret condenser, N.A. 1.25 
with 4 annular diaphragms and 1 clear aperture; complete with diaphragm cen- 
tering wrenches and in leatherette covered hardwood cabinet with drawer to hold 
phase turret condenser 965.00 

Further Details on This and Other Models and Recommendations on 
Proper Phase Objectives for Specific Applications will be sent on Request. 



Write, teletypewrite, wire or phone Dept. JCP-6 our nearest office-warehouse; 

WILL CORPORATION 

■■ ■ * LABORATORY APPARATUS AND CHEMICALS 

ROCHESTER 3, N. Y. • NEW YORK 12, N.Y. 

SOUTHERN SCIENTIFIC CO., INC., ATLANTA 3, GA. 
BUFFALO APPARATUS CORP., BUFFALO 5, N. Y. 
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FIVE 

Anti-(w^ Serums 

to test every blood— completely 


More and more pathologists are making 
complete Rh determinations for blood infusion 
cases. They’re turning to American for five 
potent serums -Anti-Rho (Anti-D), Anti-Rho 
(Anti-CD), Anti-Rh^! (Anti-DE), Anti-rh" 
(Anti-E) and Anti-Hr' (Anti-c). 

The slide method gives accurate, unmistak- 
able readings in two minutes. No microscope is 
needed. Serums, prepared to N. I. H. specifica- 
tions, may be used with fresh, clotted, oxalated, 
heparinized or citrated blood. They retain 
original potency over a long period even under 
adverse conditions. Six strategically located dis- 
tributing centers assure you of prompt service. 

Write today for descriptive literature on 
American’s complete line of blood-typing and 
blood-grouping serums. 
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with the ROUY PHOTROMETER hy 


The Rouy Photrometer is pre-calibrated for 38 cover the entire visible spectrum. Pre-calibration 
■clinical tests to meet the most commonly required and an Individual Handbook eliminate all need 
needs in clinical analysis — not to set a record in for calculation or preparing standards*, 
the number of tests claimed possible. It can, Leitz Rouy Photrometers and Colorimeters are 
however, be readily calibrated for any test now serving more than 8,300 satisfied users. 

scientifically suited to colorimetric technique. Each instrument is made to exacting standards 

Advanced and unique improvements make of precision and sturdiness by Leitz, fir.'t large- 
possible the Photrometer’s greater accuracy, scale producer of photoelectric colorimeters, 
ideal simplicity. Ten narrow spectral band filters 

Pre-calibrated for 38 tests — $257.80 Pre-calibrated for 22 tests — $182.80 

^'Accurate reagents available through 
Leitz Solution Supply Service. 

For informafion, v/rite 

E. LEITZ^ Inc • f 304 Hudson Sf., Nev/ York 13, N.Y. 

LEITZ SCIENTIFIC INSTRUMENTS • MICROSCOPES • BINOCULARS • LEICA CAMERAS AND ACCESSORIES 
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WEBER ELECTRIC 


HOT AIR STERILIZERS 



1G32. 

Mounted on Hifth Stand No. 1034. 


IN OUR STOCK FOR IMMEDIATE SHIPMENT 


HOT AIR STERILKER, Weber 
Electric. With automatic control and 
pointer scale for approximate setting 
at any desired temperature between 
150° and 1S0°C. Constructed of as- 
bestos transite, 1-inch thick, and Monel 
metal, so that all possibility of rusting 
or corrosion is avoided. 


Shelf brackets 114 inches apart provide 
for a variety of shelf placement, and shelves 
can be loaded while partially withdrawn. 
Dimensions are designed for convenient 
and economical handling of pipettes in 
boxes, Petri dishes and flasks of the sizes 
most generalb' used. 

Current consumption at 115 volts is 
17.5 amperes for operation at 170°C for 
1630, and 25.5 amperes for 1632. Time re- 
quired for reaching this temperature from 
ordinary room temperature, with sterilizing 
chamber empty, is approx. 1^4 hours for 
1630, and 2 hrs. for 1632. 


Operating sensitivity, i.e., maxi- 
mum variation in temperature _ at 
thermometer bulb, when operating 
empty at a constant temperature of 
approx. 170°C, is dtPO^C. 

Operating uniformity, i.e., maxi- 
mum variation in temperature 
throughout working shelf space, when 
operating under above conditions, is 


1630. Hof Air Sterilizer, Weber Electric, as above described, with Monel metal finish, inside 
dimensions 15 inches high X IS inches wide X IS inches deep. With two shelves, 
thermometer 200°C, and complete operating directions. On low stand, i.e. angle iron 
feet 31 inches high. Power consumption 2000 watts. For 115 volts, a.c 361..50 

1632. Ditto, but with inside dimensions 23 inches high X 26 inches wide X IS inches deej). 
On low stand, i.e. angle iron feet 3J4 inches high. Power consumption 3000 watts. 
For 115 volts, a.c 542.00 

1G33, Hich Stand, only for 1G30; of ansle iron, alumimim finish, 26^ inches high 23.30 

1634. Ditto, for 1032; 20H inches high 29.65 


ARTHUR H. THOMAS COMPANY 

RETAIL— WHOLESALE-EXPORT 

LABORATORY APPARATUS AND REAGENTS 

WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U. S. A. 

CABLE ADDRESS. "BALANCE". PHILADELPHIA 
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EXPERIMENTAL OVARIAN TUMORS IN RATS* 


GERSON R. BISKIND, M.D. (San Fkancisco), and MORTON S. BISKIND, M.D. 

• (New York) 

From the Departments of Pathology, Mount Zion Hospital and the University of California 
Medical School, San Francisco, California 

The observation of Golden and Sevringhaus*- that an ovary transplanted into 
the mesentery of a castrate female rat was viable but could not induce estrogenic 
stimulation of the A'^agina indicated that the hormones it elaborated were de- 
stroyed by the liver. Some of our previous experiments confirmed this finding^ 
and, by using a modification of this technic, we showed that the estrogen-inacti- 
Amting function of the liver could be impaired by altering the nutritional state of 
the animal.® • ® ® The experiments to be described are based on the ability of the 
liver to inactivate the estrogen elaborated bj'^ an ovary transplanted to the spleen, 
and they demonstrate the progressive changes that take place in the transplanted 
ovary, AAuth the eventual formation of a neoplasm. 

Since our first description of the induction of this type of ovarian tumor’^ and 
our report of additional findings,"* these specific experimental conditions have 
been duplicated by others and the growth of intrasplenic ovarian transplants has 
been confirmed. Furth,*® Furth and Sobel,*i and Li and Gardner*® have de- 
scribed typical granulosa cell tumors in intrasplenic transplants in mice. Li*^ 
found the same changes after intrasplenic transplantation of an ovary into a cas- 
trate male mouse. Li and Gardner*** obtained granulosa cell tumors after intra- 
pancreatic ovarian grafts. Lipschiitz, Ponce de Leon, WayAvood, and Gay*** and 
Lipschutz®** have mentioned luteal proliferation in intrasplenic ovarian trans- 
plants in guinea pigs. The production of this type of groAvth in rabbits has been 
obtained by Peckham, Greene, and Jeffries.**** Heller and Jungck*® described the 
groAvth of the transplant, and the tumors haAm been observed in rats by Peckham, 
Greene, and Jeffries.-® 


MATERIALS AND METHODS 

Most of the rats used in this study Avere of the Long-Evans strain ; some ani- 
mals of the Sherman strain and a hooded strain of uncertain lineage AA^ere also 
emploj^ed. Immature, young adult, and old animals AA^ere included. The ani- 
mals AA^ere oophorectomized either through a bilateral lumbar approach, or 
through a midline abdominal incision. One ovary AA'as cleared of the adherent 
fat and oviduct, and either all or a large part of it Avas inserted in a pocket under 
the capsule of the spleen. This procedure AA-^as performed at the time of castra- 
tion. In one group of control animals, the ovary AA'as placed in the kidne3L The 
animals AA^ere maintained under optimum conditions on a complete stock diet of 
knoAAm composition. Food and AA^ater AA^ere available at all times. The Amginal 

* This investigation Avas supported in part by a research grant from the National Cancer 
Institute of the National Institute of Health, U. S. Public Health Service. 

Received for publication, February 17, 1949. 
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smears were examined at fairlj' regular intervals. Most of the animals were 
sacrificed b\' exsanguination after ether anesthesia, the remainder bj’- a lethal dose 
of pentobar])ital sodium. Blocks of the transplant were immediatelj^ fixed in 
Bonin’s solution, Zenker’s solution or 10 per cent formalin. The other organs 
were usually placed in Bouin’s solution, except the hj’^pophj^sis which was fixed 
in Zenker’s solution. The blocks of tissue were dehydrated, embedded in paraf- 
fin, sectioned and stained in the usual manner. The routine stains were hema- 
toxylin and eosin, a silver stain for reticulum, and Masson’s connective tissue 
stain. 


OBSERV’^ATIONS 

To determine the effect of transplantation of the ovary into the spleen, animals 
were sacrificed at specific intervals after the operative procedure. The following 
composite descriptions are based on the examination of tissues obtained from the 
animals listed in Tables 1, 2 and 3. Presented in these tables are the number of 
animals used, the age at castration and ti-ansplantation and the age of the trans- 
plant. A brief note describes the major histologic features of the transplant. 
The condition of the uterus or vagina is indicated, as is the presence or absence 
of adhesions around the operative site in the spleen. 

The rats listed in Tables 1 and 2 have been classified into groups, according to 
the presence or absence of adhesions that might possibly permit blood from the 
spleen to bypass the liver. Data on 92 are listed in Table 1 ; 12 of these animals 
had some thin adhesions between the spleen and the parietal peritoneum, and 24 
had adhesions between the spleen and the pancreas, omentum, or mesenteiy. In 
Table 2 are listed data on 21 animals with prominent adhesions between the 
spleen and the parietal peritoneum. Thirty-nine of the animals listed in Table 1 
were under 40 days of age when operated upon and were classified as immature; 
most of these animals were included in the group examined after the tumor had 
grown for about two ^’'ears. Table 2 includes only 6 animals that lived about 
one 3 'ear or longer, and these were 24 to 48 days old at the time of transplantation. 

When small, the exact size of the transplant could not Idc measured too ac- 
curately because of the thin capsule and adherent splenic or renal tissue. At this 
stage, the transplant in the block of tissue was cut in its greatest diameter and 
when a single measurement is listed in the talsles, it represents the greatest diame- 
ter taken from this cross section. As the transplant enlarged, it would sometimes 
protrude to a great extent from the spleen, and more accurate measurements be- 
came possible. There is some correlation between the size of tlie transplant and 
its ago. However, several transplants over 200 days of age remained small, foi’ 
which there is no apparent explanation. The transplants with vascular adlie- 
sions were uniformly smaller than the transplants without adhesions, and none of 
the former ever grew to the huge size occasionally encountered in the latter. .\t 
autopsy, each animal was examined carefully for evidence of metastasis. The 
liver and lungs were cut into thin slices. There was no instance of metastasis in 
any of the animals. 

Some of the transplants were cystic, and these cysts were lined either by cor- 
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TABLE 1 

Transplantation of Ovary to the Spleen of Castrate Female Rats* 



AGE 

AT 

TRANSPLANT I 

PRE- 








1 





TISSUE 

Castra- 




NANT 


UTERUS 

PATHOLOGIC FINDINGS§§ 

NO. 

tion and 
Trans- 

Autop- 

Age 

Size 

TYPE OF 
VAC- 

SIOKSft 

OR 

vaoinaI 


planta- 

tion 


INAL 

SilEARt 





days 

days 

days 

wm. 





2764 

75 

75 

1 

3 



1 0 1 


Early nec. of tr. Acute 







1 


inflam. 

2765 

80 

81 

1 



0 


Nec. of tr. Acute inflam. 

1139 

175 

176 

1 



0 


Nec. of tr. Acute inflam. 

2766 

30 

31 

1 



0 


Nec. of tr. Acute inflam. 

2690 

99 

100 

1 



0 


Nec.oftr. Acute inflam. 

1145 

175 1 

177 

2 



0 


Few actively growing 







1 


foil. 

2736 

61 

63 

2 



0 


Nec. of original c.l. and 









ov. tissue 

2770 

76 

78 

2 



0 


Nec. of original c.l. and 









ov. tissue 

2774 

76 

79 

3 


D 

0 


Actively growing foil, at 









periphery, nec. and in- 
flam. in center 

2696 

99 

103 

4 


D 

0 


Actively growing foil, at 
periphery and small c. 
1. 

Foil, at periphery. No 
c.l. 

Newly developing foil. 

1150 

175 

180 

5 


E 

0 


2542 

46 

52 

6 


D 

0 

a 









Small c.l. 

1015 

127 

134 

7 


E 

0 


New foil, at periphery. 









some cystic. Large and 
small c.l. 

2787 

81 

89 

8 

4 

D 

0 


Inflam, subsiding with 









fibrosis. Many de- 
veloping foil. 

2746 

68 

78 

10 

5 

D 

0 

a 

Numerous prim. foil. 

i 








Several cystic c.l. 


* The animals listed in this table had both ovaries removed, and either the whole or a 
half of the left ovary inserted into the spleen. The age of the animals at the time of opera- 
tion, and the age of the animals at autopsy are indicated. The transplant did not lend it- 
self to accurate measurement unless it was very large; where one diameter was listed it was 
obtained bj^ measuring the cross section of the tumor in its greatest diameter, 
t D, diestrous; E, estrous 

tt O, no adhesions; -f, adhesions to pancreas, omentum or mesentery; -1--1-, adhesions 
to abdominal wall, kidney or uterine horn 

§ a, atrophy; es, estrogenic stimulation; ES, strong estrogenic stimulation 
§§ C.I., corpora lutea; fib., fibrous; foil, follicles; gran., granulosa; hemorr. infarc., 
hemorrhagic infarction; infiam., inflammation; lut., luteal; nec., necrosis; ov., ovarian; 
p.m., postmortem; prim., primordial; pseudotub., pseudotubular; str., structures; tr., 
transplant; tub., tubular 
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TABLE 1 — Continued 



i ACE AT 

; 

TRANSPLANT 

PRE* 

DOMl* 




TISSlTi: 

NO. 

1 Castra- 
j tion and 

1 Trans- 
! planta- 
j tion 

! Au- 
! topsy 

1 

Age 

Size 

NANT 
TYPE or 
VA- 
GINAL 
SMEARf 

At>I!E- 

SIONSft 

UTERUS 

OR 

VACINA§ 

PATHOLOGIC PIN-DIKCS|§ 


i 

days 

days 

wm. 





23S4 

28 

39 

11 

4 

D 

+ 

a 

Many large c.l., cystic or 
fib. centers 

2048 

84 

97 

13 

2 

D 

0 

a 

Some cj^stic foil. Sev- 
eral c.l. 

2753 

01 

70 

15 

4 

D 

0 

a 

Active foil, and c.l. 

2572 

40 

02 

10 

4 

D 

0 

a 

Many c.l. and foil. 

27S2 

20 

43 

17 

8 

D 

++ 

a 

Manj' c.l. and foil. 

2720 

99 

119 

20 

5 

D 

0 

a 

Many c.l. and foil. 

2709 

01 

82 

21 

5 

D 

0 

a 

Many c.l., some with 
central fib. core. Many 
foil. 

2007 

84 

110 

20 

5 

D 

0 

a 

Many c.l., some cj'stic. 
Some cystic foil. 

1190 

i 

175 

201 

20 

8 

D 

1 

0 

a j 

! 

Manj-^ c.l., some cystic. 
Active foil. 

2792 

01 

91 

30 

7 

I D 

1 0 

a 

Many c.l. and foil. 

1535 

194 

224 

30 

5x5 

D 

1 

+, ++ 

a 

Many c.l., some with 
central fib. core 

27SG 

34 

08 

34 

7 

D 

+ 

■ a 

Many c.l.; central fib. 
core rarely present 

2848 

77 

110 

39 

4x5 

D 

0 

a 

About 10 c.l. Prominent 
fib. stroma. Few foil. 

1530 

195 

240 

1 

45 

0x5x4 

D 

0 

a 

Many distinct c.l., some 
slightly cj'Stic 

2522 

25 

ss 

03 

5x5 

1 

D 

+ 

a 

C.l., some cystic, others 
small 

2707 

29 

92 

03 

10 

D 

0 

a 

Multiple c.l. Some 

poorly defined scat- 
tered foil. 

2750 

91 

104 

73 

0 

D 

0 

a 

Many large c.l., some 
with central fib. core 

2042 

33 

130 

97 

8 

D 

0 

a 

Large uniform c.l. 

2102 

37 

140 

109 

2 

D 

+ 

a 

Large c.l., poorly out- 
lined 

2040 

40 

175 

129 

10 

D 

0 

a 

Some variation in size of 
c.l. 

Many c.l., poorl}’ out- 
lined, some with cen- 
tral fib. core; cyst in 
center. Few foil. 

1205 

08 

j 

209 

141 

8 

D 

+ 

a 

2700 

25 ! 

! 

175 

150 

10x10x10 

D 

+ 

a 

Compactly placed, indis- 
tinctly outlined c.l. 
Few foil. 

1182 

30 

( 

ISO 

i 

150 

15x8x8 

D 

0 

es 

Cj’stic tr., many c.l. 
Few foil. 
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TABLE 1 — Continued 



AGE AT 

TRANSPLANT ! 

1 

PRE- ; 




TISSUE 

NO. 

Castra- 
tion and 
Trans- , 
planta- 
tion 

Au- 
topsy , 

Age 

Size 

NANT 

TYPE or 
VA- 
GINAL 
SMEARf 

ADHE- 

SIONSft 

UTERUS 

OR 

VAGINA§ 

P,\TIIOLOGIC riNDISCS§§ 

2699 

days 

25 

days 

175 

days 

150 

mm. 

15 

! 

D 

+ 

a 

Cystic tr., many c.l. 

2713 

25 

176 

151 

9 

D 

0 

a 

Few foil. 

C.l. poorlj' outlined. 

1270 

22 

175 

153 

9 

D 

+ 

a 

Some foil. 

Tr. cystic, c.l. in wall. 

1271 

68 

223 

155 

11 

D 

+ 

a 

No foil. 

Cyst at one end, c.l. com- 

2242 

38 

195 

157 

10 

D 

+ 

a 

pressed 

Luteoma 

1280 

24 

183 

159 

8 

D 

0 

a 

C.l. variable size and 

2127 

47 

220 

173 

10 

D 

0 

es 

shape. No developing 
foil. 

Luteoma 

2703 

28 

203 

175 

20x20.\-20 

D 

+ 

es 

Luteoma 

2784 

27 

214 

187 

9 

D 

0 

a 

Many distinct c.l. No 

2737 

24 

! 

224 

200 

9 

D 

0 

a 

foil., one unencapsula- 
ted zone 2-3 x size of 
c.l. Earlyluteoma 
Luteoma 

2321 

45 

270 

225 

5 


++ 

a 

Many small c.l. with cel- 

2254 

33 

260 

227 

14x9 

o 

+ 


lular nodule typical of 
luteoma 

Luteoma with question- 

2322 

45 

278 

233 

4 

D 

0 

a 

able gran, cell tumor 
Poorly defined c.l. No 

2267 

32 

275 

243 

9 

D 

+ 

i 

a 

foil. No luteoma 
Cystic tumor, c.l. lining 

2527 

180 

446 

1 

i 266 

7 

D 

0 

a 

cyst. Rare foil. 

Small luteoma with 

2793 

73 

348 

275 

11 

D 

0 

a 

atypical cell nests 

Small luteoma 

1207 

62 

371 

309 

6 

D 

0 

a 

Coalesced c.l. Luteoma 

38**S^ 

4 mo. 

437 

317 

15x13x10 

j 

i D 

0 


not definite. 

Luteoma with gran, cell 

25**S 

6 mo. 

499 

319 

5x4x3 

E 

++ 

es 

tumor 

Luteoma 

14**S 

6 mo. 

505 

325 

8x7x7 

E 

++ 

es 

Luteoma 

2342 

48 

380 

332 

60x50x50 

D 

0 

a 

Luteoma 

2484 

31 

365 

334 

13 

E 

++ 

es 

Gran, cell tumor in lu- 

15**S 

6 mo. 

517 

337 

7x5x5 

E 

++ 

es 

teoma 

Luteoma 

34**3 

1 4 mo. 

466 

346 

8x9x5 

D 

0 

a 

Luteoma 


** S, Sherman rat 
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TABLE 1 — Contimicd 



AOr AT 

j TR.VNSI’LANT 

PRE- 

DOMI- 




Tissvr. 

NO. 

j Ca''lra- 
tion and 
Trans- 
' planta- 
tion 

i Au- 
1 lopsy 

i 

j 

1 Arc 

i 

Size 

NAKT 
TYPE or 
VA- 
GINAL 

SMKARt 

ADirE- 

SIONStt 

UTERUS 

OR 

VAGINA§ 

PATHOLOGIC nxDIXCS§§ 


days 

1 days 

j days 

mm. 





35* 

1 4 mo. 

• 4GG 

i 

1 34G 

10.'cllxl2 

E 

0 

ES 

Luteoma with gran, cell 
tumor 

2354 

47 

39G 

349 

lO.xSxS 

E 

+ 

a 

Luteoma 

4G**S 

1 Gmo. 

! 530 

) 

i 

350 

15x10x10 

E 

+, ++ 

ES 

Luteoma with gran, cell 
tumor 

4S’*S 

' Gmo. 

i 530 

350 

12x7x7 

E 

0 

a 

Luteoma 

1321 

2S 

j 393 

3G5 

35x20x17 

E 

+ 

es 

Luteoma with gran, cell 
tumor 

23S4 

' 38 

{ 414 

1 

37G 

1. 3x1x0 .9 

E 

+ 

es 

Luteoma with gran, cell 
tumor 

10**S 

184 

i 579 

395 

10x10x12 

D 

0 

es 

Luteoma 

2711 

i 30 

1 

1 

j 431 

i 

401 

17x10 

1 

E 

0 

cs 

Gran, cell tumor in lu- 
teoma 

2G53 

j 38 

1 

454 

41G 

1 

1.8x1 .3x1 .4 

E 

1 

0 

es 

Gran, cell tumor in lu- 
teoma 

13C9 

i 28 

1 

447 

j 

419 

40.x30.x25 

E ' 

+ 

es 

Luteoma; hemorr. in- 
farc. from twisted 
pedicle 

270S 

31 

4S2 1 

1 

451 

28x25x20 

E 

0 

CS 

1 

1 

Gran, cell tumor in lu- 
teoma 

2709 

31 

482 

451 

10x15x15 

E 

0 

es 

Luteoma with gran, cell 
tumor 

2G7G 

33 

521 

488 

40x30x30 

» 

0 

a 

Luteoma, cj’stic 

2974 

38 i 

550 

512 

IS 

D 

0 

ES 

Cystic gran, cell tumor 

1518 

94 

G43 

! 549 

30x25x23 

ID 

+ 

a 

Luteoma 

2794 

30 

580 

550 

14x8x7 

E 

i ++ 

1 CS 

1 

1 J^Iultilocular cyst, lu- 
teoma 

2998 

38 

G03 

5G5 

30x30x25 

E 

0 

cs 

Luteoma and gran, cell 
tumor 

1520 

90 

715 

625 

45x40x35 

D 

+ 

es 

Gran, cell tumor in lu- 
teoma 

1172 

31 

GG2 

G31 

30.x20xl5 

E 

: + , + + 

cs 

Gran, cell tumor in lu- 
teoma 

135G 

30 

674 

G41 

50x50x30 

13 

+ 


Hemorr. infarc. and p.m. 
autolysis of largo cellu- 
lar tumor 

1284 1 

31 

G99 

GG8 

11 

E 

+ 

es 

Luteoma aTul gran, cell 
tumor 

ii**s! 

1 

184 

852 

608 

40 

E 

0 

ES 

Gran, cell tumor in lu- 
teoma 

13**S| 

1 

184 

1 

897 

713 

28x22x20 

E 

0 

ES 

Gran, cell tumor in lu- 
teoma 

1385 ■ 

i 

31 1 

770 

! 

739 

2G 

D 

0 

a 

Luteoma with gran, cell 
pattern 
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TABLE 1 — Concluded 



AGE AT 

TRANSPLANT 

1 

PRE- 1 
DOill- 1 
NANT 
T\TE OF 
VA- 
GINAL 1 
SMEARt 




TISSUE 

NO. 

Castra- 
tion and 
Trans- 
planta- 
tion 

Au- 

topsy 

Age 

Size 

ADIIE- 

SIONStt 

i 

UTERUS 

OR 

VAGINA§ 

PATHOLOGIC FINDINGS§| 


days 

days 

days 

mm. 





1505 

45 

835 

790 j 

17.\-15xl4 

D 

0 

a 

Luteoma with gran, cell 
pattern in some areas 

1506 

45 

835 

790 

55x40.\30 

E 

+-I- 

es 

Gran, cell tumor in lu- 
teoma. Adenofibroma 
of breast 

1509 

30 

869 

839 

5x3x3 

E 

0 

es 

Luteoma with gran, cell 
elements 

1508 

30 

886 

856 

25 

E 

-1-+ 

es 

Luteoma with gran, cell 
elements 

1507 

45 

914 

869 

3x1 .5x2 

i 

E 

4- 

ES 

Luteoma with minute 
gran, cell elements 

1510 

30 

981 

951 

70,x45.x40 

E 

+ 

j 

ES 

Luteoma with gran, cell 
elements showing se- 
vere nec. 


pora lutea or, rarely, by follicular cells. Some of the tumors also were cystic, and 
the cysts were lined b}'' cells of the tumor, either luteal or granulosa cells. Some- 
times the cysts contained clear fluid, occasionally blood. In 3 instances, the 
spleen and the large tumor growing in it underwent hemorrhagic infarction due to 
torsion or twisting of the pedicle; this process killed the animals. 

In Table 1 are recorded data on 50 animals that were sacrificed after the trans- 
plant was 157 days old. Of these, 46 animals had a tumor, either a luteoma or a 
granulosa cell tumor, or both. The granulosa cell tumor alone was found in only 
8 animals. There is no apparent explanation why the transplant, usually en- 
larged, was not transformed into the tumor in the remaining 4 animals. Onl}'’ 
one of these 4 animals had perisplenic adhesions, none showed estrogenic stimula- 
tion of the uterus or vagina. Tumors were present in the 36 animals sacrificed 
317 da^rs after transplantation. A granulosa cell pattern was apparent as early 
as 227 daj^s after transplantation, it was definite after 334 days, and from that 
period on, was present in 23 out of 33 tumors. 

On microscopic examination it was found that the immediate effect of trans- 
plantation of ovarj^ into the spleen was extensive infarction of the transplanted 
tissue with an associated acute inflammatoiy reaction (Fig. 1). The sections re- 
veal that within the first two or three days after transplantation there were varia- 
tions in the intensity of the inflammatory reaction with evidences of healing. 
The ovarian parenchyma underwent infarction and disappeared so that only the 
ghosts of the follicles and corpora lutea could be recognized. The luteal tissue 
invariably disappeared. Occasionally a rare follicle persisted, particularl 3 " 
among those at the edges of the transplant. The formation of a few primordial 
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follicles as earl.y as the third or fourth day was evidence that some ovarian tissue 
had remained viable. From this time on, there was a continuous development 
of new follicles that appeared quite normal. Thej' appeared initially as simple 
arrangements of rings of follicular cells around ova. As they grew, the follicular 
cells increased in number and mitotic activitj* became intense. A cumulus 
oophorus was formed and the ovum resided in it. A thin zone of theca interna 
could be distinguished around each enlarging follicle. Luteinization of the ma- 
ture follicle apparently took place from the peripheiy inward, usually after the 
ovum had undergone dissolution. Hemorrhage in the follicle was not common. 
Sometimes a follicle remained partially luteinized. Luteinization of the follicle 
occurred no sooner than the fifth or si.vth da}^ after transplantation (Fig. 2). 
From that time on, the follicles went thi-ough the process of luteinization with 
regularity. These corpora lutea occasionally had a small central zone of hemor- 
rhage that organized into a fibrous tissue core. Tlie corpora lutea were composed 
of large tj'pical luteal cells arranged in radiating cords separated by a fine capil- 
lary network. The corpora lutea showed no evidence of involution once they 
had reached their maximum size. The pattern from about 8 days to 150 
days after transplantation was similar in almost all features (Fig. 3). The origi- 
nal inflammatory reaction had disappeared. There was an orderly continuous 
development of new primordial follicles that progressed through all stages of the 
developing follicle. The mature follicle could not rupture, and the ovum died in 
it. Luteinization of the follicle occurred. These corpora lutea showed no evi- 
dence of involution but remained apparently viable. There was a continuous 
increase in the number of corpora lutea; thus the transplant progressively in- 
creased in size. As the transplant became larger, the developing follicles were 
usually found around the peripheiy, and Avere sometimes grouped in clusters. In 
some transplants they were diffuse^ scattered. The enlarged transplant often 
protruded from the spleen, covered by the capsule of the spleen (Fig. 4). At all 
times a thin fibrous band separated the transplant from the splenic parenchyma. 

There Avas a critical period betAA’een 150 and 175 da 3 'S AA'hen the transplant first 
rcA^ealed evidence of neoplastic change. The earliest sign of this change AA-as the 
appearance of a small distinct cellular zone at one point. This nodule Avas as 
large as 2 or 3 corpora lutea. The cells in it had lost the usual alignment noted 
in the average corpus. Thej’’ AA-ere usuallj’" compactlj’’ arranged in irregularly 
shaped masses, and often Avere quite compressed so that onh’- the nuclei Avere 
clearlj' defined. Thej’- shoAved mitotic activity. As this cellular nodule greAA-, it 
replaced most of the transplant and pushed aside the remaining corpora lutea. 

Fig. 1, (Xo. 27G5-ld.) The ovarian transplant shows three follicles undergoing necrosis. 
There is severe edema, and an earlj' infiltration of leukocytes and red blood cells. X 30. 

Fig. 2. (Xo. 2542-Gd.) Three deAmloping follicles and one luteinized follicle are present. 
The stroma is edematous and still contains many inflammatory cells. Most of the stromal 
cells are fibroblasts. X 100. 

Fig. 3. (Xo. 219G-C6d.) There are numerous dcA'cloping follicles in all stages and clearly 
demarcated corpora lutea; the interstitial tissue is scant. X 30. 

Fin. t. (Xo. 27o9-159d.) The transplant is a sharply encapsulated grayish white nodular 
mass. The individual nodules are .about 1 mm. in diameter. Sections showed that each 
nodule represents a sharply outlined corpus luteum; primordial follicles arc extremely rare. 
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Fig. 9. (No. 1510-951d.) Granulosa ceil tumor. The granulosa cells are present as solid 
sheets of small cells. X 100. 

Fig. 10. (No. 1506-790d.) Granulosa cell tumor. The granulosa cells are arranged in 
thick cords with a formation of small cysts. X 200. 

Fig. 11. (No. 2711-401d.) Granulosa cell tumor. The granulosa cells are arranged in 
small nests, balls, or cysts. Luteal cells are present at one edge. X 100. 

Fig. 12. (No. 1271-155d.) The large castrate cells of the anterior lobe of the hypophysis 
are distinct; basophils and eosinophils are not numerous. X 200. 
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Usually a distinct fibrous band separated the remaining compressed corpora from 
the luteoma (Fig. 5). Developing follicles could no longer be found. It was in- 
ferred that the luteoma probabl 3 '^ ai’ose from a single corpus luteum or a cluster 
of luteal cells rather than from the coalescence of manj’- corpora lutea; however, 
it is impossible to be certain of this point at present. The luteoma continued to 
grow in size and in some instances reached a maximum diameter of 6 or 7 cm. In 
the larger tumors the pattern remained the same except that the masses of cells 
in some places were compactty arranged and in other areas were loosely dis- 
tributed. The cells nearly alwa 3 ^s retained the luteal appearance (Fig. 6). 

After a period of at least 300 da 3 '^s, an additional cellular change took place. 
Granulosa cells appeared in the luteoma, sometimes as discrete nodules (Fig. 7), 
other times as diffusel 3 '’ infiltrating nests (Fig. 8). The 3 ' were much smaller than 
the luteal cells, and the cell membrane and c 3 doplasm were not distinct. The 
nuclei were round and h 3 ’'perchromatic. Mitotic figures were more numerous. 
The cells were arranged in sheets, cords, balls, plugs, or small nests, or in a glan- 
dular or papillary formation that resembled all common patterns noted in the 
human type of granulosa cell tumor (Figs. 9 to 11). In some instances the entire 
luteoma was replaced by these cells. Occasionall 3 ’’, the presence of as many as 
4 or 5 different cell types and patterns suggested that the tumor might represent 
a teratoma composed of undifferentiated cellular elements. These zones were 
sharply demarcated grossly and varied from gray to white to fleshy pink (Fig. 13) . 

During the first phase of the development of the transplant, the vagina usually 
showed a dioestrous smear. Unless adhesions about the spleen were present, it 
was uncommon to find cells other than leukocytes and a few epithelial cells. If 
adhesions were present, cornified cells appeared in the smear. In the animals 
without adhesions, the uterus was usually atrophic. The hypoph 3 ^sis contained 
many castrate cells in the anterior lobe (Fig. 12). AVith the appearance of the 
luteoma, the vaginal smear often showed some evidence of estrogenic stimulation 
but no clear-cut estrous reaction was observed. Some degree of estrous stimula- 
tion often took place in the uterus of these animals. There were several lute- 
omas that showed intense estrogenic stimulation of the vagina, uterus and hy- 
poph 3 ’-sis, and it is evident that these tumors formed sufficient estrogen to escape 
the inactivating process in the liver. In almost every instance, the granulosa 
cell tumors also produced sufficient estrogen so that some passed through the 

Fig. 13. (No. 1520-626d.) Two sections of a large tumor show that it is composed of 
several distinct zones that vary from white to pink in color. A portion of spleen can be dis- 
tinguished on one edge of the tumor. 

Fig. 14. (No. 1506-790d.) The anterior lobe of the hypophysis, from an animal bearing a 
granulosa cell tumor, is composed of uniform small chromophobe cells with scant cyto- 
plasm. X 100. 

Fig. 15. (No. 2739-201d.) This transplant, from an animal that developed vascular ad- 
hesions between the site of the transplant and the abdominal wall, is composed of several 
small corpora lutea and follicles. A dense fibrous stroma separates these structures. X 30. 

Fig. 16. (No. 1544-605d.) Ovar 3 " transplanted into kidne 3 '. The transplant shows a 
uniform pattern of small tubular structures lined b.v vacuolated cells of the lutein type. 
This transplant did not contain corpora lutea or follicles. X 200. 

Fig. 17. (No. 2810-222d.) Ovary in spleen of h.ypoph 3 "sectomized animal. One small 
and three minute follicles are surrounded b 3 ' a scant fibrous stroma and represent the entire 
transplant. X 100. 




Figs. 13-17 
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TABLE 2 

TranspjjAN'tatiox oi' an Ovara' to the Spleen of Castrate Female Rats mith the 
Formation of '^'ascl-lar Adhesions between the Spleen and the Abdominal 

Wall 



ACE AT 

TRANSPLANT 

PREDOMI- 




Tissui: 

NO. 

1 

Castra- 
tion and 
Trans- 
planta- 
tion 

Autopsy 

Age 

Size 

NANT 
TYPE OF 
VAGINAL 
SMEARS** 

ADHE- 

SIONSf 

UTERUS 

OR 

VAGINAtt 

PATHOLOGIC findings! 

23G0 

days 

24 

days 

29 

days 

5 

f?jm. 

E 

++ 


Foil, around periphery. 
Some cjrstic c.l. 

1014 

1 127 

134 

7 


E 

++ 

es 

Some cystic foil. Small c.l. 

1169 

; 175 

187 

12 

4 

E 

++ 

es 

Some c 3 -stic foil. Several 
c.l. 

Small cj'^stic c.l. Cystic 
foil. 

1181 

i 175 

1 

191 

1 ir 
( 16 

3 

E 

++ 

es 

1537 

194 

253 

59 

4 

E 

+4* * * § 

es 

A4any cj^stic c.l. Many foil. 

2224 

21 

87 

i 66 

3 

E 

4" 4- 

es 

Few small c.l. Some foil. 

2225 

21 

87 

66 

3 

E 

+ + 

es 

Fewsmallc.l. Somefoll. 

2107 

30 

107 

77 

3 

E 

+ + 

es 

Fe\Y small c.l. Groups of 
foil. 

2141 

38 

132 

94 

3 

E 

H — h 

es 

Small c.l. Small cystic foil. 

2044 

33 

130 

97 

2 

E 

4-4- 

es 

Small irregular c.l. In- 
creased interstitial fib. 
tissue 

2084 

30 

153 

123 

2 

D 

+ + 

es 

C.l. varying in size. Some 
cystic foil. 

1170 

32 

179 

147 

6 

E 

-b-b 

es 

Small C.L, some cj'stic. 
Cystic foil. 

2714 

25 

176 

151 

5 

E 

4-b 

es 

Few distinct c.l. Numer- 
ous foil., some cj'Stic. 

1189 

82 

237 

155 

4 

E 

-b-b 

es 

Multiple C.L, partiallj" cj's- 
tic. Few foil. 

2739 

28 

229 

201 

4 

E 

-b-b 

es 

Feivc.l. Cystic foil. 

2355 

48 

396 

348 

10 

E 

+ + 

a 

Two small c.l. No Foil. 
Biopsy at 164 days : c .1 . 

2552 

47 

500 

453 

6x5 

E 

-b-b 

es 

Lobules of lut. cells. No 
distinct c.l. or foil. 

2553 

47 

1 

500 

453 

4 

E 

4-4- 

es 

Several small c.l. Cystic 
foil. Increased intersti- 
tial fib. tissue 


* The animals listed in this table had both ovaries removed, and either the entire or half 
of the left ovary inserted into the spleen. After the operation, adhesions developed be- 
tween the spleen and the parietal abdominal wall, so that blood from the transplant entered 
the systemic circulation without passing through the liver. The vaginal smears of these 
animals contained cornified epithelial cells. The uterus showed estrogenic stimulation. 

* D, diestrous; E, estrous 

t +, adhesions to pancreas, omentum or mesentery; 4-+, adhesions to abdominal wall, 
kidney or uterine horn 

tt a, atrophy; es, estrogenic stimulation 

§ c.l., corpora lutea; fib., fibrous; foil., follicles; lut., luteal; str., structures; tr., trans- 
plant; tub., tubular 
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TABLE 2 — Continued 



AGE AT 

TRANSPLANT 

PREDOMI- 

NANT 

type of 
Vaginal 
S ilEAR** 




TISSUE 

NO. 

Castra- 
tion and 
Trans- 
planta- 
tion 

Autopsy 

! 

Age 

Size 

Adhe- 

SlONSt 

j 

uterus 

OR 

VAGiN'Att 

PATHOLOGIC FIDINCS§ 


days 

days 

days 

mm. j 





1526 

24 

627 

1 

603 

4 

E 

++ 

es 

Small cystic tr. with tub. 
formations. Biops 3 - at 
103 daj's: small clusters of 
c.l. 

Minute tr. shows distorted 
clusters of lut. cells. No 
c.l. No foil. 

1514 

27 

676 

649 

2 

E 

'f-H 

es 

1516 

28 

716 

688 

3 

D 

++ 

a 

Minute cj’stic implant with 
tub. str., presumablj' lut. 


liver without inactivation. In these animals, the constant estrogenic stimulation 
of the uterus sometimes produced severe cystic hyperplasia of the endometrial 
glands Avith focal metaplasia of the columnar epithelium to stratified squamous 
epithelium. The hypophysis often revealed a chromophobe hyperplasia of the 
anterior lobe (Fig. 14). 

The animals that developed postoperative vascular adhesions between the 
transplant and systemic circulation served as one type of control for this experi- 
ment, and the data on these animals are listed in Table 2. These animals could 
be selected at an early period because the vaginal smear showed evidence of estro- 
genic stimulation that probably varied with the degree of vascularity of the ad- 
hesion. The pertinent data in Table 2 are listed under the same headings as in 
Table 1. An analysis of the histologic findings in these animals showed con- 
clusively that typical luteomas or granulosa cell tumors were not formed. The 
transplants in these animals nermr achieved the size of the uncomplicated trans- 
plants, despite the fact that follicular growth apparentlj^ proceeded actively. 
The corpora lutea ivere formed from the follicles, but they commonlj’^ contained 
a central fibrous core, and usually were much smaller. As the transplant aged, 
the corpora lutea seemed to decrease in size and to lose their outlines, and there 
was even a tendency for them to coalesce (Fig. 15). This last feature bore some 
resemblance to the luteoma but it nei^er rei^ealed the masses of actiA"el 3 ' groiving 
cells. Nests of granulosa cells ivere not found. 

The observations after castration and transplantation of an ovaiy into the kid- 
ney are shown in Table 3. Histologic examination revealed ovarian tissue that 
Avas viable for periods of more than tAvo j^ears. These transplants maintained 
the uterus and Amgina in an estroiis state. Some of these transplants became 
cystic and they rarely exceeded a maximum diameter of 5 mm. During the fii-st 
year these transplants Avere composed of about 20 small corpora lutea and occa- 
sional follicles. The cysts Avere derived from either the corpora lutea or the 
follicles, and generallj^ Avere lined bj’’ fibrous tissue. The corpora Avere sur- 
rounded by a fibrous stroma and almost all contained a central fibrous core. 



TABLE 3 

Transplantation op an Ovart to the Kidney of Castrate Female Rats* 



1 AGE AT 

AGE OF 
TRANS- 
PLANT 

PREDOMI- 



TISSUE 

NO. 

, Castration 
and Trans- 
plantation 

Autopsy 

KANT 
TYPE OF 
VAGINAL 
SilEAR* ** 

UTERUS 

OR 

VAGINAf 

PATHOLOGIC TlNDlNOStt 

2368 

days 

24 

days 

29 

days 

5 

E 

es 

Small fib. scar 

2385 

28 

39 

11 

E 

es 

Developing foil. Small c.l. 

2108 

73 

158 

85 

E 

es 

Large c.l. and developing foil. 

2249 

31 

201 

170 

E 

es 

Many c.l. Few foil. 

2307 

33 i 

312 

279 

E 

es 

Many small c.l. and small foil, cysts. 

2551 i 

31 

404 

373 

E 

es 

No developing foil. 

Cj^stic c.l. Clusters lut. cells in wall 

1 

2579 

73 

461 

388 

E 

es 

of cyst. Fewprim.foll. 

Poorly demarcated c.l. Scattered lut. 

2521 

48 

448 

400 

1 

1 

i E 

i 

es 

cells in stroma. Distorted small 
foil. 

Poorly defined c.l. Clusters lut. cells 

2808 

38 

464 

i 

426 

E 

es 

in stroma 

Several cysts, poorly defined c.l. Tu- 

2528 

1 

1 33 

1 

1 

453 

1 

420 

E 

1 

es 

bular lut.str. 

Compactly arranged lut. cells in dense 

2732 

31 

494 

463 

E 

es 

fib. tissue 

Cystic with clusters of lut. cells inwall. 

1549 

68 

569 

501 

E 

es 

Few gran, cells 

Slightly cystic, tub. str. not distinct. 

1551 

69 

574 

505 

E 

es 

Questionable foil. No. c.l. 

Cystic, two severely atrophic c.l. No 

2808 

48 

579 

531 

E 

es 

foil. Tub. str. not distinct (adeno- 
carcinoma of uterus) 

One distinct c.l. Scar tissue with lut. 

1176 

73 

620 

547 

E 

es 

cells. Small cyst. Some pseudo- 
tub, str. 

Lut. cells irregularly distributed in 

2990 

73 

640 

567 

E 

es 

dense fib. stroma. Tub. str. 
Multiloc. cysts, cords and tub. str. of 

1544 

84 

689 

605 

E 

es 

1 small cells. No distinct lut. cells 

1 Cystic with tub. str. No. c.l. No 

1091 

33 

693 

660 

E 

es 

foil. 

Multilocular cyst, cords and tub. str. 

1543 

25 

708 

! 

683 

j 

1 

E 

es 

of small cells. No distinct lut. cells. 
Single foil. 

Tub. str. No. c.l. No foil. 

1175 

33 

717 

684 

E 

es 

Tub. str. No c.l. No prim. foil. 

2057 

48 

768 

720 

E 

es 

Several c.l. and foil. No tub. str. 

1542 

28 

767 

739 

E 

es 

j 

Tub. str. No c.l. No foil. 


* The animals listed in this table had both ovaries removed, and either the entire or half 
of the left ovary inserted into the kidney. The age of the animals at the time of operation, 
and the age of the animals at autopsy are indicated. The size of the transplant is not in- 
dicated because it varied from 2 to 6 mm. Accurate measurements ivere not readily ob- 
tained. 

** E, estrous 

t es, estrogenic stimulation 

tt C.I., corpora lutea; fib., fibrous; foil., follicles; gran., granulosa; lut., luteal;prim., 
primordial; pseudotub., pseudotubular; str., structures; tub., tubular 
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Primordial follicles ivere extremely few in number. Examination of transplants 
that were between one and two years of age usuallj^ revealed sloiv disintegration 
of the corpora lutea with a separation of the cells bj'' fibrous tissue. In the oldest 
transplants the corpora were usually indistinguishable. Cords and tubular for- 
mations of small cells appeared in the stroma (Fig. 16). The nature of these 
structures is not clear; they resemble the cords of epithelial cells that Hill’^ de- 
scribed in grafts of ovarian tissue to the ears of mice. There were no primordial 
follicles or ova. There was no evidence of the formation of a luteoma or granu- 
losa cell tumor. 

Hypophysectomj'’ carried out at the time of castration and transplantation of 
the ovary into the spleen did not prevent the transplant from “taking”. But 
there was no growth of the transplant and corpora lutea did not form. An ex- 
ample of the transplant in an animal prepared in this manner which survived for 
222 days is shown in Figure 17. It was composed of a scant stroma in which 
were several atrophic follicles vdth granulosa cells, that had the typical “cart- 
wheel” arrangement of the chromatin. Injections of serum of a pregnant mare 
or the subcutaneous implantation of normal whole h 5 '^pophyses stimulated the 
growth of the transplant, with formation of new follicles and corpora lutea, 

DISCUSSION 

Transplantation of an ovary into the portal circulation of a castrate rat alters 
the basic relationship between the ovaxy and the hypophysis. In the animals in 
ivhich no adhesions formed between the implant and the systemic circulation, the 
ovarian hormones were inactivated by the liver, as indicated by a castrate type of 
vaginal mucous membrane. The hypophyses of these animals usuallj’' revealed 
castrate cells in the anterior lobes. These two observations were noted in our 
original report and it ivas suggested that at least two factors in the production of 
the tumors could be causative. These were continuous hypophyseal stimulation 
or removal of estrogenic inhibition of the ovarian ti’ansplant. That hypophyseal 
hormones were increased in amount was inferred from the presence of castrate 
cells in the hypophysis. Heller and Jungck*^ found that hypophyses removed 
from animals with intrasplenic ovai-ian transplants contained increased amounts 
of gonadotrophins, although not as much as the hypophyses of ordinaiy cas- 
trate rats. It seems permissible to infer that with the removal of the estrogenic 
hormones from the systemic circulation the hj'-pophysis delivers a continuous and 
not a cyclic stimulation to the ovarian transplant. It is possible that the con- 
stant stimulation from the hypophysis, even if the amount of hormone is less than 
in the oi’dinaiy castrate, may have the effect of producing the unusual gi-owth of 
the transplant. In addition, it may be that castration has altered the gonado- 
trophins qualitatively as well as quantitatively. If hypophyseal stimulation is 
the more important factor, then this is the fii’st demonstration that prolonged in- 
tensified endogenous hypophyseal stimulation of an ovary may produce changes 
that have all the charactei'istics of neoplasm. Related evidence is a report bj^ 
Evans, Simpson and Li® who found 3 small ovarian tumors in a series of rats that 
had been injected regularlj'^ for 437 days with purified growth hormone derived 
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from the hypophj'sis. The tumors were very small, the cell type resembled the 
cells of a luteoma, but the pattern suggested an arrhenoblastoma. 

The inactivation of the endogenous ovarian hormones by the liver presents 
another possible etiologic factor. The estrogens elaborated by the ovary may 
reach the components of the ovary by permeation through the tissues from its 
site of origin, or the estrogens may be seci’eted directly into the blood stream and 
return to the ovary by the same route. Estrogens are considered to be produced 
by the follicle cells, the theca interna and the corpus luteum. It has been sug- 
gested that estrogen secreted by the theca interna may permeate through the 
follicle and aid in its growth.*® On the other hand, these experiments suggest 
that the estrogens leave the ovarian transplant by way of the circulation and are 
destroyed before they can return. Thus the ovary is no longer influenced by its 
endogenous hormones, and one factor that may have had some control over the 
growth of the follicles and corpora lutea is absent. The administration of exoge- 
nous estrogen in the form of a pellet or by injection*® inhibits the growth of the 
transplant; however, it is not possible to separate the effect of the estrogen on the 
hypophysis from its effect on the transplant. From the material examined it 
was not possible to state which of the two mechanisms, continuous hj'’pophyseal 
stimulation or removal from estrogenic inhibition, was the more important; in 
fact, other unlaiown conditions might be the primary factors. 

In addition to demonstrating that alterations in the normal hormonal balance 
may lead to neoplastic changes, these experiments substantiate current concepts 
of ovogenesis.*® Serial sections of the transplanted ovaries made 24, 48, and 72 
hours after transplantation showed no recognizable surviving tissue. The pri- 
mordial follicles, graafian follicles, and, in the case of the adult ovary, the corpora 
lutea, undergo infarction and necrosis, and subsequent!}^ the necrotic remnants 
are removed by the inflammatory elements. Although surviving ovarian tissue 
is not recognizable as such, the follicles that develop after the inflammatory reac- 
tion subsides are considered to arise from remnants of the germinal epithelium or 
individual stromal cells that must have survived the transplantation. The ear- 
liest follicles are scattered at the junction of the transplanted tissue and spleen, 
a site where germinal epithelium would be likely to survir^e. The presence of 
primordial follicles developing among the corpora lutea in the inner portions of 
the older transplants suggests that some germinal tissue had been forced into the 
transplant by the growth of the first follicles. In the transplant the germinal 
epithelium gives rise to the primordial follicles with regularity over a period of at 
least five months. The exact number of follicles thus formed has not been esti- 
mated, but there seems to be no apparent difference in the number that arise 
from transplants of one-half ovary compared to transplants of a whole ovary, 
whether immature or mature at the time of transplantation. There is no ex- 
planation why all the surviving germinal epithelium does not form follicles im- 
mediately. The factors that permit certain few follicles to develop and luteinize 
at one time are not evident. The sections of transplants up to five months of 
age show follicles in all stages of development. An interesting observation is 
that follicles fail to develop in the transplant that has undergone the transforma- 
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tion into the luteoraa. It is not known if there is some specific effect that either 
prevents further development of new follicles, or stimulates the luteoma which 
then may inhibit the growth of the follicles. It may be that the luteoma cannot 
form until all the follicles have developed. 

The failure of involution of the corpora lutea during the first phase of the 
growth of the transplant is probabty the result of the hormonal imbalance. In 
the control groups, particularly the one ivith the ovarian transplant in the spleen 
plus adhesions, or with the transplant in the kidney, involution of the corpora 
lutea takes place but to a variable degree and only after long periods. Luteoma 
does not occur in these groups. It is possible that the same factors that maintain 
the corpora lutea in our experimental animals may be related to those that main- 
tain the corpora lutea during pregnancy or in the presence of a tumor that pro- 
duces chorionic gonadotrophins. Since in our experimental animals there is no 
site for the production of chorionic gonadotrophins, stimulation from the castrate 
h3’’pophysis maj'' be implicated. In the animals that have one intact normal 
ovary and an ovarian transplant in the spleen, the hypophyseal hormones are 
sufficient to maintain normal ovarian function in the intact ovaiy, but do not 
stimulate the ovaiy in the spleen.^ If these animals become pregnant, the ovaiy 
in the spleen reveals slight growth and manj'^ active follicles appear despite the 
presence of estrogen from the normal ovary and from the pregnancjL- Thus it is 
suggested that the constant hypophj'seal stimulation is probablj’’ the most im- 
portant factor in the maintenance of the corpora lutea. 

The cellular growth that we have designated luteoma appears at a relativelj'' 
specific interval after transplantation and has the histologic characteristics of a 
neoplasm. The structure of a congeries of corpora lutea has been superseded bj’- 
a mass of active^ growing cells that still maintain the appearance of individual 
luteal cells. The origin of the luteoma from one or more corpora lutea is sug- 
gested by the presence of a small growing nodule of these cells as one component 
in a transplant otherwise composed of distinct corpora lutea. This nodule is 
often surrounded bj--, and finallj'^ pushes aside, the corpora lutea that have not 
undergone this peculiar transformation. Some further hormonal alteration takes 
place at the time the luteoma appears because, no longer is it possible to find 
follicles in any stage of development. Also, in some animals, the luteoma pro- 
duces sufficient estrogen to pass through the liver and to stimulate the vagina and 
uterus; it may be that even in the animals in which this estrogenic activity is not 
grossty evident, estrogen from the luteoma permeates the transplant and inhibits 
the further development of follicles. 

The factors responsible for the formation of the granulosa cell tumors are as 
obscure as the origin of the granulosa cells in the luteoma. It is possible that an 
occasional primordial follicle may have been trapped in the growing luteoma and 
after a long dormant interval proliferates into large nests of actively growing 
cells. It is difficult to consider luteal cells the precursors of the granulosa cells 
unless some form of dedifferentiation takes place. However, the multicentric 
distribution of the granulosa cell clusters in the luteomas, and the presence of 
nests and masses of cells that were neither typically luteal nor definitely granu- 
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losa suggest that some unusual factors influenced the formation of the granulosa 
cell tumors. It is interesting to note that in many of the granulosa cell tumors 
either so much estrogen is produced that the liver can no longer inactivate it or 
a form of estrogen that cannot be inactivated by the liver is formed. The estro- 
gen enters the systemic circulation and cornifies the cervix and vagina, changes 
the hypophj'^sis but seems to have no effect on the tumor itself. This latter fact 
stands out sharply when compared to the inhibiting effect of estrogen on the 
growing transplant. 


SUMMARY AND CONCLUSIONS 

An experimental ovarian tumor is produced in castrate rats by transplanting 
either one-half or the whole ovaiy into the spleen. A definite sequence of 
changes takes place after this transplantation. This is initiated with partial in- 
farction of the transplanted ovary and with concomitant inflammatoiy reaction 
and is folloived by healing. Some of the transplanted ovarian tissue survives 
and from this there is a continuous formation of primordial follicles that develop 
and undergo luteinization. The corpora lutea do not regress or involute; thus 
the mass of transplanted tissue steadily increases in size. As early as 157 days, 
there appear neoplastic luteal cells in the transplant, and ultimately these com- 
press and replace the corpora lutea. Luteoma appeared in each of the 36 trans- 
plants that were permitted to live 317 days or longer. A granulosa cell tumor 
developed in 24 of the 46 luteomas and in some instances entirely replaced the 
luteoma. The granulosa cell tumor had most of the histologic characteristics 
commonly seen in the types encountered in human beings. The luteomas and 
the granulosa cell tumors occasionally produced sufficient estrogen to pass 
through the liver and to enlarge the uterus and cornify the vagina. Neither the 
luteomas nor the granulosa cell tumors metastasized. 

A major factor concerned in the etiology of this experimental tumor in rats is 
the inactivation by the liver of the hormones produced by the transplanted ovary. 
This may result either in a release of the transplanted ovary from its own in- 
hibiting hormones, or in a constant stimulation of the transplanted ovary by the 
hypophysis, or in both factors working simultaneously. This experiment illus- 
trates that in the rat a tumor with the histologic characteristics of a neoplasm can 
result from an imbalance of endogenous hormones. 

Acknowledgment. The authors are indebted to Richard Pencharz, Ph.D., for his technical 
collaboration. 
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ON THE NEUROGENESIS OP SO-CALLED GRANULAR 
CELL jMN-OBLASTOMA* 


JOHN A. FUST, M.D., and R. PHILIP CUSTER, M.D.f 

From ihe Lahoraiories of the Presbyterian Hospital in Philadelphia, Pennsylvania, and The 
Army Institute of Pathology, Washington, D. C. 

Most of the discussion of so-called granular cell myoblastoma in the medical 
litei’ature has been concerned with their nature, controversy having revolved 
especially around three questions; (1) Are the lesions true tumors or ai'e thej'’ 
the result of a myotytic process? (2) Are the granular cells derived from pre- 
existing voluntaiy muscle or do they arise de novo? (3) Why are these tumors 
observed so frequently in regions normally devoid of voluntary muscle? That 
they are truty myogenous has been accepted by most authors. 

The extensive review of Crane and Tremblay,^ and the recent report of Simon*® 
make a full survey of the literature unnecessary, but there are a few points 
worthy of reiteration. The tumors Avei-e first described by Abrikossoff (1926),* 
and termed “My oblast enmyome”, since he thought that their cells resemble the 
primitive skeletal muscle cells drawn by Godlewski (1902).® All 5 tumors in 
his original series arose in connection with voluntary muscle; 3 were in the tongue, 
and one each in the lip and gastrocnemius muscle. It was Abrikossoff’s first 
impression that the tumor cells are primitive myoblasts developing in response 
to injury. lOinge’s® series included 2 tumoi-s in the sldn, which he explained on 
the basis of muscle rests; his hypothesis was later approved, but not proved, by 
Abrikossoff (1931)“ and other rvriters. 

Several observers, including Abrikossoff, described apparent transition between 
mature muscle fibers and tumor cells. This has been disputed, however, most , 
emphatically by Klemperer,’’ who stated, “. . . Schirmer and Meyer correctly 
maintained that such findings were most likely due to erroneous interpretations 
of the relation between neoplastic elements and pre-existing striated muscle 
fibers.” Roffo,® Gray and Gruenfeld,® and others suggested that the lesions, 
especially those of the tongue, represent simply a degenerative process in muscle. 
Graj’- and Gruenfeld® regarded as unwarranted the comparison between these 
tumors and embiyonal skeletal muscle and proposed that the term m 5 '-oblastoma 
be dropped. They were satisfied, however, that the lingual tumors are myog- 
enous, but were not convinced that this is true of the extralingual ones. 

We* went one step further (1948) by demonstrating the neurogenesis of 34 
“granular cell mj’^oblastomas” located in the skin and subcutaneous tissue, and 
one each in the laiymx and tongue. At that time we regarded 15 other lingual 

* Published under the auspices of The Surgeon General, U. S. Army, who does not 
necessaril 5 ' assume responsibilitj’' for the professional opinions expressed by the authors. 
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tumors as myogenous. Restudy of the material has disclosed evidence in support 
of our present view, that there is no essential difference between the lingual and 
exlralingual tumors, and that they are all of neural origin. 


JLATERIAL 

I’lie present series comprises 52 tumors originally diagnosed “granular cell 
mjmblastoma” at either The Arm 3 '- Institute of Pathologj'^ or the Presb.yterian 
Hospital. Thirty-five arose in the skin or subcutaneous tissue, one in the larjTO, 
and 16 in the tongue (Table 1). In most cases sections were stained with hema- 
toxjdin and eosin, and impregnated by the Bodian technic, while fat and various 
connective tissue stains were available in manj'' instances. The Bodian prepa- 
rations were completel}'^ satisfactorj”^ onty Avith freshlj’- fixed and blocked tissue. 

We did not include 4 cases of so-called congenital epulis, cA'^en though their 
histologic appearances are somewhat similar to the tumors under consideration. 


TABLE 1 
Sites of Tumors 


Lip 

Tongue 

Vocal cord 

Face 

Neck 

Chest wall 

Abdominal wall. . . 
Perianal region — 

Buttock 

Extremities, upper 
Extremities, lower. 


3 

16 

1 

1 

6 

10 

G 

3 

1 

3 

2 


Total 


52 


We were unable to demonstrate nertm components in them, and suspected that 
they might prove to be a separate neoplastic entity. 

OBSERALVTIONS 

Because preAUous discussion has centered around lingual A^ersus extralingual 
tumors, and those arising apart from striated muscle, AA’e liaA'e divided our series 
accordingly. 

Extralingual gramdar cell tumors. Studj'- of the group bearing 7io anatomic 
relation to skeletal muscle first gave us the impression that these neoplasms arise 
from nerves, not muscle. It Avas noted that nerve tAA'igs lying aa'cII bejmnd the 
limits of the masses contained large cells AA'ith granular cidoplasm, indistinguish- 
able from cells of the tumors proper (Figs. 1-3). These distant cells A\-ere 
encompassed bj'’ the nerve sheaths, and appeared to be autochthonous ralher than 
to represent tumor infiltration along the neiwes. 

At the margins of manj^ of the tumors, coarse finger-like extensions ramified 
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Fig. 4. Whorl of granular tumor cells centering about a core of axis cylinders and bor- 
dered by frayed collagen, apparently the residuum of nerve sheath. Such structures were 
found within both lingual and e.xtralingual tumors. X 250. A.I.P. Neg. 103572. 

Fig. 5. Same type of neural remnant at higher magnification and impregnated by the 
Bodian technic. X 600. A.I.P. Neg. 103574. 
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through contiguous tissue for vaiying distances (Figs. 6 and 7), nearly always 
centering about a bundle of axis cylinders and having a border resembling nein'^e 
sheath. Such structures continued into the solid portion of the tumors, still 
recognizalile by reason of the nerve core and expanded sheath (Figs. 4 and 5). 
Other tumors with identical cytologic characters did not have these clearly 
defined nerve connections, and were composed of loose strands of large granular 
cells lying at random. Still others had very sharply defined borders and compact 
structure (Figs. 8-10), and most of these had demonstrable nerve components. 

Four tumors in this group served to illustrate gradations from the conven- 
tional neurofibromatous pattern with relatively few granular cells to one in which 
granular cells predominated, although the fascicular structure persisted. The 
two extremes are illustrated in Figures 13 and 14. 

Extralingual tumors adjacent to striated muscle were sometimes sharpl}'^ de- 
marcated (Fig. 10), but occasionally extended into the muscle (Fig. 11). In the 
latter case the tumor cells appeared to be guided into lines parallel with the 
muscle fibers to give the false impression of having arisen from them. Degener- 
ative changes occurred in the involved muscle, although not to the extent that 
the fibers mimicked granular tumor cells as they did in the tongue (Figs. 15-18). 
These tumors were identical histologically Avith ones quite unrelated to muscle. 

Specifically, neural elements Avere clearly demonstrable in 28 and questionable 
in 4 of 36 extralingual tumors. 

Lingual granular cell tumors. Only one tumor of the tongue did not inAmlve 
muscle, and it AA^as polypoid and had' a narroAV pedicle (Fig. 8). Its histologic 
structure AA^as that of the others in the group except that nerve trunks did not 
appear in the leA^els sectioned. 

The 15 remaining tumoi's AA^ere embedded in striated muscle and had produced 
in it the degeneratiA^e changes that haA'^e been so misleading to us and others in 
the past. The myofibrillae had become fragmented to form fine granules, AAuth 
the result that the sarcoplasm strikingly resembled the cytoplasm of the tumor 
cells (Figs. 15 and 16). This change AA’as often patchy, so that, in longitudinal 
and cross section, both granules and AA’ell preserA^ed myofibrillae AA^ere seen. 
Such degeneration occurred at the tumor margins and in residual muscle fibers 
encompassed by the tumor. In the latter location true tumor cells oA^erlapped 
muscle fibers cut longitudinallj^ oi‘ slightly tangentially, thus creating the im- 
pression of a histogenetic relationship (Fig. 16). To add to the deception, the 
contour of muscle fasciculi aa'rs frequentlj’’ preserA''ed, although muscle fibers AA’ere 
replaced bj'’ iuAmding tumor cells (Figs. 17, 18 and 20). 

In sections stained AAuth hematoxylin and eosin the granules of degenerated 
mjmfibrillae Avere almost identical AAuth those of the neoplastic cells. In mateilal 
prepared b}^ the Bodian technic, lioAA'eAmr, the}’’ AA'ere decidedl}’- unlike, the' 
granules of the tumor cells being far less heaAuly impregnated than those of the 
myofibrillae. By this technic AA^e also demonstrated AA'hat AA’e at first beheA'^ed to, 
Ido A^eiy large granular tumor cells with a single compact nucleus and distinct 
intracytoplasmic septa (Fig. 12 A). Sections through the long axes of similar 
structures, lioAA’eA’^er, shoAA’ed that they AA'ere fasciculi of tapering interdigitated 




Fig. 6. A coarse finger of tumor extending bejmnd the main mass. Neural elements (N) 
course through the center. X 100. A.I.P. Neg. 103579. 

Fig. 7. The intimacy of tumor (T) and nerves (N) is clearly evident in the deep reaches 
of a “myoblastoma” of the skin. X 100. A.I.P. Neg. 10357S. 
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Fig. 8. A polypoid granular cell tumor of the tongue. This was the only lingual lesion 
that did not involve or even touch striated muscle. X 20. A.I.P. Neg. 103570. 

Fig. 9. This lenticular mass arose in the skin of the buttock quite apart from voluntary 
muscle. One finds this configuration so frequently among ordinary neurofibromas of the 
skin. X 20. A.I.P. Neg. 103577. 

Fig. 10. A granular cell tumor of pectoral sheath is, for the most part, sharply 
demarcated from the muscle. X 20. A.I.P. Neg. 103569. 












Fig. 11. From same tumor as Figure 10, showing extension into muscle, but without 
pseuclotransitions found in lingual lesions. X 250. P. H. Xeg. 

Fig. 12. A. Structure in center appears as a large granular tumor cell with cytoplasmic 
“septa.” X 900. (Bodian technic.) P. H.Neg. 

B. Section through long axis of such a structure shows the “septa” to be cell membranes 
of interdigitated fusiform cells. Note also how granules in disintegrating muscle fibers 
(M) are more distinctl 3 ' impregnated than those of tumor cells. X 900. (Bodian technic.) 
P. H. Neg. 


con 








Fig. 13. The conventional pattern of a neurofibroma is seen in this tumor, although 
granular tumor cells were sparsely interspersed among the fasciculi. X 75. A.I.P. Neg. 
10356S. 

Fig. 14. A similar tumor except that granular tumor cells were richly distributed and are 
visible even at this low magnification. X'75. A.I.P. Neg. 103571. 
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Fig. 15. Degenerative changes in muscle adjacent to a lingual tumor, ranging from little 
disturbed mj'ofibrils to diffuse granularitj'. X 900. (Bodian technic.) A.I.P. Neg. 
10031G. 

Fig. 16. Pseudotransitions between degenerated muscle fibers of the tongue and granular 
tumor cells, due to slightly tangential plane of section. X 900. (Bodian technic.) A.I.P. 
Neg. 100318. 
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Fig. 17. Granular degeneration in muscle fibers (M) of the tongue cut in cross section and 
at an angle. Impinging granular cell tumor seen in upper and lower left. X 250. (Bodian 
technic.) A.I.P. Xeg. 100329. 

Fig. is. Lingual tumor in which the cells have virtually replaced involved muscle save 
for a few residual fibers. The contour of the original muscle fasciculus is preserved. X 
250. (Bodian technic.) A.I.P. A’eg. 100311. 
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Fig. 19. Granular cell “myoblastoma” of the tongue. A false impression of myogoncsis 
is gained by the manner in which the fasciculus in the lower left melts into the tumor. X 
20. A.I.P. Neg. 103567. 

Fig. 20. Higher magnification of the muscle fasciculus mentioned above, showing partial 
replacement by tumor and granular degeneration of nearby muscle. X 75. A.I.P. Nog. 
100313. 
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tumor cells (Fig. 12 B), the nucleus of one having fortuitous!}^ appeared in the 
level of cross-section. 

Five of the 15 tumors lying in lingual muscle contained the obviously neural 
structures that were so prominent in the extralingual group. These consisted of 
bundles of axis cylinders surrounded by concentric whorls of granular cells, the 
latter interleaved Avith fibrous strands resembling frayed nerve sheaths, exactly 
as shoAATi in Figures 4 and 5. Such structures could not be demonstrated at the 
levels sectioned in the other 10 tumors, although they AA’^ere similar in all other 
respects. 

Malignant Quality 

Not a single granular cell tumor in our series shoAA^ed any evidence of malignant 
change. Reactions in the OA'’erl 3 dng stratified squamous epithelium A'^aried from 
atrophy to pseudoepitheliomatous h 5 ''perplasia, and in 6 cases to actual squamous 
cell carcinoma. There Avas no significant difference betAA^een the lingual and 
extralingual group in this respect, one carcinoma having occurred in the tongue, 
one in the vocal cord, and 4 elscAAdiere. 

Other Features 

The racial incidence proved interesting. Of the cases in AAdiich race aa'rs 
knoAAm, 28 occurred in Avhite subjects and 21 in Negroes. Considering the OAmr-all 
ratio of AAdiite to Negro population as roughly 10 to 1, the anticipated in- 
cidence among Negroes Avould be 10 per cent, AA'hereas it AA^as actually 43 percent 
in this series. 

Duration of knoAvn existence of the tumor preceding excision ranged from one 
day to 15 years, those in the tongue haAung been noted and removed someAAdiat 
earlier than those in other locations. 

Diameter of the tumors varied from 3 to 40 mm.; the extralingual ones, having 
been removed later, -Avere larger. 

Pain Avas mentioned in the records of only 6 cases. Tumejaction AA^as usual, 
although actual retraction had occurred over several of the lingual neoplasms, 
the tumors having been manifest by their greater density. To our knoAA’ledge 
there was no recurrence of a tumor after excision. 

DISCUSSION 

Several points faAmr the concept of neurogenesis of “granular cell myoblas- 
tomas”. The strongest is the demonstration of concentric masses of granular 
tumor cells AAuth cores consisting of bundles of axis cylinders and peripheries 
resembling expanded and frayed neiwe sheaths. It is significant that such 
structures Avould be clearly demonstrated AAdthin or at the margins of the tumors, 
sometimes extending AA^ell beyond, in 33 cases (questionable in 4 more) in our 
series, totalling 52. Also impressiAm AA’as the finding of granular tumor cells, 
singly or in small clumps, within the sheaths of nerve tAAugs at some distance 
from the tumors proper. Certain tumors displayed a general pattern reminiscent 
of peripheral neiwe tumors, with the cells arranged in fasciculi and frequently 
sepai'ated by delicate AA^aA'^y fibrillae. This was particular!}’' striking in a series 



GRANULAR CELL MTOBLASTOILA 


535 


of 4 tumors having many features of the conventional neurofibroma, but in 
which the granular cell components were progressive!}’’ greater. 

A study of “granular cell mj’^oblastomas” that lay within or in immediate 
juxtaposition to striated muscle failed to disclose conclusive evidence of tran- 
sition from muscle to granular tumor cells. Pseudotransitions were abundant 
among the lingual lesions, due to tumor cells overlapping muscle fibers cut 
slightly tangentially. Bodian preparations revealed differences between tumor 
cell granules and those due to degeneration of myofibrillae. 

We agree with Gray and Gruenfeld that there is no resemblance between 
human embryonal muscle cells and granular tumor cells. Again, there is no 
close similarity between the latter and the developing canine muscle cells pictured 
by Godlewski, from which Abrikossoff originally drew the analogy and coined 
the term “Myoblastenmyome”. li is interesling io speculate as to luhat name 
Abrikossoff would have given these tumors had his first 5 been found in areas 
devoid of skeletal muscle. 

There is no good evidence for the existence of a tumor derived from or made up 
of myoblasts, cells that are found only in the embiyo. The tumors under dis- 
cussion appear to arise from nerves. The terms rhabdomyoma and rhabdomyo- 
sarcoma should suffice for tumors truly taking origin in skeletal muscle. Thus, 
it would seem well to discard “myoblastoma” as a name for neoplasms thus far 
described. We propose the term “granular cell neurofibroma” for the benign 
tumors heretofore called “granular cell myoblastoma”. 

CONCLUSION 

Histologic study of 52 cases of “granular cell myoblastoma” arising in associ- 
ation with skeletal muscle and elsewhere indicates that these tumors are derived 
from nerves and not from skeletal muscle. 

Acknowledgments. We are indebted to Dr. O. 0. Williams, St. Joseph’s Hospital, 
Phoenix, Arizona, and Dr. J. W. Hooker, Memorial Hospital, Wilmington, Delaware, each 
of whom contributed a case to our series; and to Dr. M. J. Hogue, Department of Anatomy, 
University of Pennsylvania School of Medicine, for her opinion regarding the dissimilarity 
of tumor cells and primitive mj'oblasts. 
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AN EVALUATION OF THE USE OF GROUP-SPECIFIC SUBSTANCES 
IN GROUP 0 BLOOD TRANSFUSIONS* 

OSCAR M. ALTON, M.S., and WILLIAM R. PLATT, M.D. 

From the Departments of Pathology of the Norton Memorial Infirmary and the University of 
Louisville School of Medicine, Louisville, Kentucky 

During World War II Group O donor blood was often used indiscriminately 
with only occasional hemolytic transfusion reactions in Group A, B, or AB 
recipients. These reactions presumably rvere produced bj’- the high titer of 
anti-A and/or anti-B isoagglutinins in some of the Group 0 bloods administered. 
In fact, Ebert and Emerson^ found that febrile hemolytic reactions accompanied 
by chills were rarely observed following either single or multiple transfusions of 
Group 0 blood into recipients whose blood groups Avere A, B, or AB. In the 
course of 265 consecutive transfusions of this type, they observed only 3 reactions 
(1.1 per cent) accompanied by hemoglobinemia and hyperbilirubinemia. Each 
of the 3 reactions AA’-as associated AAuth an isoagglutinin titer of the blood exceeding 
1:500. Ebert and Emerson also found an increase in osmotic fragility'’ of the 
erythrocytes of the recipients following transfusions of Group 0 blood and pooled 
plasma to patients of blood groups other than Group 0; this phenomenon being 
related to the concentration of incompatible isoagglutinins and the frequency of 
their administration. These reactions A\'ere also confirmed by'- Tisdall et al? in 
an actual clinical experiment. The latter w-orkers produced hemolytic reactions 
of varying severity by giving transfusions of Group 0 blood (Avith an isoag- 
glutinin titer of 400 units or higher) to recipients of other blood groups. 

Therefore, in order to facilitate the use of Group 0 blood as a “universal donor 
Avithout danger”, it AA'as considered advisable to find a rich source of group- 
specific substances AA'hich might reduce the titer of isoantibodies in 0 blood AA'hen 
added to a pint of 0 blood either as soon as the blood Avas collected or before the 
transfusion Avas giA^en. Accordingly, Witebsky and lOendshoj® in 1940 isolated 
a carbohydrate preparation (exhibiting B properties) from the gastric juice of 
human beings. HoAvever, the quantity available Avas negligible so that other 
sources of blood group-specific substances had to be inA'^estigated. Subsequently'-, 
the mucous membrane of the horse’s stomach was found to contain A'-aiying 
amounts of both A and B substances. In order to obtain sufficiently'’ large 
amounts of the final preparation (an AB substance), the gastric mucosa, taken 
from several horses, had to be pooled after the material had previously been 
digested Avith pepsin and repeatedly precipitated AA'-ith alcohol. The final AB 
product is a AA'hitish poAA'der. Several milligrams of this product are dissolved 
in sterile physiologic saline and the colorless solution is sealed in ampules.f 
These preparations have been found to be chemically free of protein and their 

* Received for publication, December 22, 1948. 

t The authors wish to e.xpress their appreciation to Dr. E. J. Teeter of Eli Lilly & Co. 
and to Dr. William Roger of Sharpe and Dohme, Inc. for their generous supplies of group- 
specific substances in solution. 
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failure to sensitize guinea pigs and other animals is subject to rigid specifications 
set up by a committee of the National Research Council." 

Although many investigations have been carried out previously’'* and published 
by other workers-’ “ on the use of soluble A and B group-specific sub- 

stances for addition to Group 0 blood in order to reduce its isoagglutinin titers to 
safe levels, it was considered advisable to repeat the experiment on a series of 
random Group 0 blood from the standpoint of its value in a small private hos- 
pital. Therefore, the following experiment was carried out during 1947 and 
1948 in a 155-bed, private hospital whose blood bank facilities were quite limited 
and whose transfusion reaction rate rvas 2.34 per cent (1451 transfusions) in 
1947 and 1.86 per cent (1501 transfusions) in 1948. It was believed that if the 
procedure was found to be of value, a similar set-up could be established in 
comparable hospitals in rural areas, thereby’’ diminishing the number of possibly^ 
serious hemolytic transfusion reactions, especially in emergency transfusions 
when blood of Group A, B, or AB was not immediately available. The following 
experiment, therefore, attempts to demonstrate: 

(a) The efficacy’' of the addition of isolated blood group-specific substances in 
suppressing isoagglutination in vitro. 

(b) The apparent safety’' and value in its use in emergency’’ transfusions for 
hemorrhage in civilian life. 


MATERIAL AND METHODS 

The usual pre-transfusion tests were carried out on the recipient regardless of 
whether Group 0 blood or bloods of identical groups were to be used. These 
tests consisted of determination of the blood group and Rh factor, cross-matching 
and serologic tests for syphilis. In those cases where Group O blood was to be 
used as a “universal donor” and when the minor cross-matching (donor’s serum 
and recipient’s cells) only showed slight agglutination, the blood was usually’ 
given slowly to the recipient. However, if marked agglutination or hemoly’sis 
instead of slight agglutination was observed on this minor cross-matching, the 
blood was considered incompatible and was not used. All Group O donors \\'ere 
accepted by the Norton Memorial Infirmary Laboratoiy as long as there was no 
history of allergic phenomena (hay’ fever, angioneurotic edema), rheumatic 
fever, tuberculosis, syphilis, malaria, undulant fever or jaundice. In addition, 
the donor was required to be in good health, have no histoiy of recent loss of 
blood and have had nothing to eat or drink in the four hours prior to donation. 
Baxter Transfuso-Vac sets containing 120 ml. of dextrose, sodium citrate and 
citric acid were used, (each 100 ml. containing 3.30 Gm. of dextrose U.S.P., 
1.33 Gm. sodium citrate U.S.P., 0.47 Gm. of citric acid U'.S.P.). All donor 
bottles were chilled to a temperature between 4 C. and 10 C. prior to collection 
of blood. The blood was administered by venoclysis, using disposalile sterile 
equipment. The same, properly’ qualified, experienced worker performed all 
withdrawals. This same worker was also responsible for proper labeling and 
identification of the blood as to group, Rh factor, serology, name of donor and 
date of withdrawal. The top of the container was then covered with sterile 
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gauze and adhesive tape and returned to the laboratory refrigerator to be used 
within 7 to 10 days before possible use in pooling of plasma. 

Immediatel}'- before transfusion the Group 0 blood was gently inverted 
several times and 10 ml. of its contents were withdrawn into a sterile 20 ml. 
syringe and subsequently placed in a labeled test tube. Using another syringe 
and needle, the contents of one ampule (approximately 10 ml., enough to neutral- 
ize the A and B isoagglutinins usually present in 500 ml. of blood) of A and B 
Group-specific substances (of Witebsky) Avere injected through a sterilized 
rubber stopper into the Group 0 blood bottle. The latter Avas then gently 
mixed bj'^ inversion for approximately three to five minutes after AA'hich a second 
10 ml. portion of the prepared blood AA'^as AAuthdraAAm and placed in another labeled 
test tube. 

The titer of anti-A and anti-B agglutinins in the donor’s Group 0 blood Avas 
then determined in the folloAving manner; A specimen of donor’s blood taken 
before and a specimen taken after the addition of Witebsky’s group substance 
AA'ere centrifuged and the plasma pipetted from each. Serial plasma dilutions 
ranging from 1:2 to 1:1024 Avere then prepared, using sterile physiologic saline 
as the diluent. Equal parts (0.2 ml.) of the serially diluted plasma and a 2 per 
cent isotonic saline suspension of AA^ashed Group A red blood cells AA'ere mixed in 
Kahn tubes and read after standing 45 minutes at room temperature. A similar 
set-up was prepared using a 2 per cent saline suspension of AA'ashed Group B 
erythrocytes. Each completed protocol consisted of 4 toaa's of suspensions in 
Kahn tubes, 11 tubes in each roAV. In reading the results the highest dilution of 
plasma shoAA'ing agglutination (using the hand lens) AA'as considered the titer of 
the corresponding agglutinins present. 

RESULTS 

A total of 91 Group 0 blood transfusions AA'ere given to recipients of Groups A, 
B and AB. The titers of anti-A and anti-B agglutinins Avere determined before 
and after the addition of Witebsicy’s Group-specific substances. The highest 
anti-A agglutinin titer obtained AA'as 1024 and the loAA'est AA'as 2. The sum total 
titer in this series Avas 13,424; this AA'as reduced to 624 after the addition of the 
group-specific solutions. The average mean titer of anti-A agglutinins AA'as 148; 
this Avas reduced to 7 after Witebsky’s solution Avas added, a reduction of 95.4 
per cent in the mean titer of this anti-A group. In 41 cases the anti-A agglutinins 
Avere completely neutralized; the average titer in the remaining 50 AA'as 12.4. 
The highest anti-B agglutinin titer obtained AA'as 512 and the loAA'est 0. The 
sum total titer in this series AA'as 7476; this AA'as reduced to 440 after the addition 
of group-specific solutions. The average mean titer of anti-B agglutinin AA'as 
82.1. This was reduced to 4.8 after Witebsky’s solution was added, a reduction 
of 94.2 per cent in the mean titer of the anti-B group. In 57 cases the anti-B 
agglutinins AA'ere completely neutralized; the aA'erage titer in the remaining 34 
AA'as 13.0. A presentation of the isoagglutinin A'ariation in the entire series is 
giA'en in Figure 1. 

Fh'e mild so-called “transfusion reactions” are noted in the entire series of 91 
cases. These are presented beloAv in detail and are abstracted in Table 1. 
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Mrs. M. K. (Case 3), age 20, blood Group A, Rh-positive, "ivas admitted to the 
hospital with a diagnosis of anemia of pregnancj’- with associated bleeding. A 
500 ml. transfusion of Group 0 blood, containing 10 ml. of Witebsky’s group- 
specific substances in solution was given ivithout any immediate subjective or 
objective reaction. The titers of anti-A and anti-B agglutinins in the donor’s 
blood, were 16 and 32, respectivel 5 ’^; after addition of the group-specific !sub- 


TITER OF ANTI-A [ALPHA] AND ANTI-B [BETA] AGGLUTININS IN PLASMA OF 
GROUP "O” BLOOD BEFORE AND AFTER ADDITION OF WITEBSKYb SOLUTION. 



BEFORE ADDITION OF WITEBSKY’S SOLUTION 

AFTER " " • • 

patients H I I I Hil -I TH IIti 

Fig. 1 

stances, complete neutralization of the isoagglutinins was observed. The pa- 
tient was discharged from the hospital the daj'- after transfusion. She reported 
to her doctor that she had a “reaction” after she reached home. The details of 
this “reaction” were not available. 

Mr. T. G. (Case 9), age 71, Group A, Rh-positive, was admitted to the hos- 
pital with a diagnosis of carcinoma of the liver. He received a total of 5 trans- 
fusions appro.Nimately four days apart. Group A, Rh-positive blood was used 
for the first 3; Group 0, Rh-positive blood containing 10 ml. of Witebslcj^’s solu- 
tion for the fourth, and Group A, Rh-positive blood for the fifth transfusion. 
After each transfusion the patient had a rise in temperature to 99.8, 100.2, 100, 
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100.8, and 100 F., respectively. There were no chills and no medication was 
given. Before neutralization with group-specific substances the agglutinin titer 
in the fourth transfusion was 64, anti-A and 64, anti-B; afterwards the anti-A 
was 4 and the anti-B, 0. 

Mrs. M. B. (Case 10), age 51, Group A, Rh-negative, was admitted to the 
hospital vfith a diagnosis of cystocele, rectocele, chronic cervicitis and fibrosis 

.TABLE 1 

Summary of Data in 5 Patients with Reactions 


NO. 

PATIENT 

AGE 

BLOOD 
GROUP AND 
Rh TYPE 

EFFECT ON TITER 
OF ADDING 
WITEBSKY*S SOLU- 
TION 

Anti-A 

Titer 

1 Anti-B 
i Titer 

Before 

After 

Before ' 

After 

3 

Mrs. M. K. 

20 

A Rh-t- 

16 

0 

32 

0 

9 

Mr. T. G. 

71 

A Rh-f 

64 

4 

64 

0 

10 

Mrs. M. B. 

51 

A Rh- 

128 

4 

64 

2 

54 

Mrs. M. H. 

36 

B Rh4- 

128 

2 

64 

2 

55 

Mr. T. S. 

63 

A Rh-f 

64 

0 

64 

0 


TYPE OF 
REACTION 

DURATION 

MEDICATION 

REMARKS 

Not 

? 

None 

Patient in 

stated 



hospital 
24 hrs. 




Reaction (?) 




at home 

Slight 

2 hrs. 

None 

5 transfu- 

fever 


1 

sions, 4 
withRh-f 
blood. 
Fever af- 
ter each. 

Fever, 

15 min. 

Exter- 

Discomfort 

chill. 


nal 

in blad- 

sweat- 


heat 

der 

ing 

Fever, 




itch- 




ing, 




chill 

24 hrs. 

Exter- 

Reaction 



nal 

from the 



heat 

cath- 
eteriza- 
tion (?) 

Slight 

2 hrs. 

None 

Mild reac- 

fever, 



tion 

chill 





uteri. Two transfusions were given; 500 ml. on September 24th using Group A, 
Rh-negative blood (the anti-A titer was 128 before the addition of group-specific 
substances, and 4 afterwards; the anti-B titer was 64 before and 2 afterwards). 
Five hours after the second transfusion the patient stated she felt “uncomfort- 
able in the bladder”, perspired and then had a 15-minute chill. External heat 
was applied and in approximately 15 to 20 minutes the patient felt much better. 



GROUP-SPECIFIC SUBSTANCES IN TRANSFUSIONS 


541 


The blood had been started at 2:30 P.M.; at 4 P.M. the temperature was 102.6 F., 
pulse rate was 100 and respiratory rate was 30; at 6 P.IM. the temperature was 
101.6 F., pulse rate was 96, respiratory rate was 28; at 7 P.M. (the time of the 
chills) the temperature was 103.6 F., pulse rate was 100, respiratory rate was 32. 
Within 24 hours the temperature, pulse and respiratory rates wore all normal. 

Mrs. M. H. (Case 54), age 36, Group B, Rh-positive, was admitted to the 
hospital for surgery with a diagnosis of “old vaginal and cervical laceration and 
Graves’ disease”. On December 13th (temperature 99 F. and two days post- 
operative), the patient received 500 ml. of Group 0, Rh-positive blood. The 
anti-A titer was 128, anti-B was 64; after Witebsky’s solution had been added 
the titers were anti-A, 2 and anti-B, 2. The transfusion was completed at 9:30 
A.M. At 10:50 A.M., the patient complained of “itching all over”. At 8 P.M. 
the temperature was 102 F.; 24 hours later (on December 14) it was 104 F. and 
external heat was applied. On December 15, it had dropped to 98 F. A prog- 
ress note on the chart dated December 14 stated that a “non-functioning cath- 
eter” was removed from the bladder. The chill associated with the transfusion 
may have been due to bladder irritation. 

Mr. T. S. (Case 55), Group A, Rh-positive, was admitted to the hospital on 
December 11 for cystostomy vath a diagnosis of prostatism. On December 13 
at 8:45 A.M., the patient received 500 ml. of Group 0 blood (anti-A and anti-B 
titers were each 64 both before and after AVitebsky’s solution was added). The 
transfusion was finished at 1 P.M. At 2:30 P.M. the patient had chilly sensa- 
tions, temperature was 99.2 F., the pulse rate was 104; at 4 P.M. the temperature 
was 102.4 F., the pulse rate 125, the respiratoiy rate 22. Eighteen hours later 
the temperature was normal. No medication was given. 

DISCUSSION 

As can be observed from the above collection of data, universal donor Group 
0 blood modified by group-specific substances maj’’ lie given with the minimum 
possibility of post-transfusion reaction. In fact, no serious hemolj’-tic sequelae 
{i.e., no hemoglobinemia or hyperbilirubinemia) were observed in any of the 91 
cases described in this series. This was most gratifying since the crucial test 
usually lies in the high anti-A and anti-B isoagglutinin titer Group O donors. Of 
the 5 “so-called” reactions observed, only 4 had possible sj^ptoms which could 
place them in this category. The symptoms in Case 3 were vague and undeter- 
mined. In the remaining 4 cases, the reactions were mild and resembled reac- 
tions due to causes other than those associated with the usual antigen-antibody 
transfusion type. For example, the fact that Cases 9 and 10 and Cases 54 and 
55 occurred in succession makes one suspicious of possible pyrogens, faulty tub- 
ing, Rh sub-groups and even A sub-groups— although the latter isoagglutinins 
are thought to be neutralized by the group-specific substance solutions.' Other 
workers in the field believe that Witebsky’s solution has definite advantages in 
certain specific instances. According to the work of Tisdall ct al.,' it is of prime 
importance in military medicine in the treatment of combat casualties, f.c., the 
routine addition of A and B substances to Group 0 blood would render any 
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Group 0 blood perfectl}' safe for use as universal donor blood for military pur- 
poses. Its use in the immediate treatment of emergency cases of hemorrhage in 
civilian life and in hospitals without proper blood banlv facilities has certain 
limitations. For example, male recipients receiving multiple transfusions of 
Group 0 blood (so modified) may show a definite rise in anti-B agglutinin titer 
(as much as sixfold in some instances) . According to Tisdall and his group'*, this 
does not produce an3’' serious sequelae. HoAvever, Wiener® recentlj’- has described 
a case of erythroblastosis fetalis which he believes was caused by the action of 
anti-A isoagglutinins of a Group-0 mother on the Group-A red cells of a fetus in 
uiero. According to him, this is more likely to occur when there is a high titer of 
isoagglutinins in the maternal circulation. Other workers in this field believe 
that the evidence which Wiener presents for his conclusions in this case is weak. 
Furthennore, they do not wholly agree with his views that there is a minimal but 
definite danger in stimulating increased antibody formation in female patients 
potentiallj'' capable of child-bearing if one uses Group 0 blood modified by the 
addition of group-specific substances. Strong support for their conclusion is 
based on the fact that pooled plasma also contains dissolved group-specific sub- 
stances. Of course, pooled plasma has been used on a large scale all over the 
United States but so far no observation has been reported which would lead to the 
belief that immunization with the group-specific substances has caused erythro- 
blastosis in infants. Working along different channels, Witebsky^ has shown 
that the addition of blood group-specific substances results not onlj’’ in the reduc- 
tion of the end titer but also in the reduction of quality of agglutination in the 
remaining dilutions which still show some agglutination. He also demonstrated 
that the isohemolysis is completely inhibited by the addition of blood group sub- 
stances. Still another practical application of the purified blood group-specific 
substances consists in the elimination of anti-A and anti-B agglutinins in anti-Bh 
serums used for the determination of the presence of the Rh factor. In order to 
allow the anti-R,h antibodj'- to act specifically against Rh -positive cells, the iso- 
agglutinins anti-A and anti-B have to be completely neutralized, i.e., the titer re- 
duced to zero. Therefore, in order to be sure that no trace of anti-A and anti-B 
agglutinins remain (which could result in erroneous designation of the Rh factor), 
a surplus of group-specific substances A and B should be added. A final applica- 
tion of these A and B substances is in the production of potent blood-grouping 
test serums resulting in fewer mistakes in routine blood group determinations.** 
The test serums so produced show a 10 to 100-fold increase in the original agglu- 
tinin titer with frequent shortening of the time of agglutination. A2, A2B and 
even A3 cells are strongty agglutinated bj”" the seram of patients treated with 
blood group-specific substances.'* 


SUaiMARY 

1. A series of 91 transfusions using Group 0 blood (Witebsky's group-specific 
substances added) were given to recipients of blood groups A, B and AB. 

2. An evaluation of the efficacj'- of this solution shows complete neutralization 
of anti-A isoagglutinins in 41 of the 91 Group 0 bloods, an over-all reduction of 
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95.4 per cent in isoantibody titer. The anti-B isoagglutinins were completely 
neutralized in 57, a reduction of 94.2 per cent in antibody titer. 

3. Five mild “so-called” reactions were noted. These are discussed. Xo evi- 
dence of hemoglobinemia or hyperbilirubinemia was noted. 

4. Group 0 blood, containing Witebsky’s solution, maj’^ be used efficaciously 
in small hospitals that have limited blood bank facilities. 
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THE DIFFUSELY ENLARGED UTERUS* 


K. M. TRUEMNER, M.D., and D. H. KAUMP, M.D. 

From the Departmcnls of Pathology, Providence Hospital, arid Wayne University College of 

Medicine, Detroit, Michigan 

During the past century the clinical picture of abdominal pain, menorrhagia, 
and leukorrhea associated with the pathologic picture of a diffusely enlarged 
uterus has been attributed, either primarily or in combination, to subinvolu- 
tion,^®' 1®’ 23 inflammation with fibrosis of the myometrium, • 25 primary 
vascular changes,®- ®' muscular hypertrophy ,*- 27 endocrine dys- 

functiond ■ ^ 

This study is based on the examination of 64 nontumor-bearing uteri of which 
52 were diffusely enlarged, 6 were atrophic, 1 was obtained at necropsy from a 
pregnant woman at term, and 5 were normal uteri which served as controls. We 
regarded uteri as enlarged if their dimensions, exclusive of the cervix,®^ exceeded 
a length of 5 cm., a width of 4.4 cm., and a thickness of 2.2 cm. and if the maxi- 
mum thickness of the myometrium exceeded 1.5 cm. 

Both clinical and pathologic surveys were made. On each patient from whom 
a uterus was obtained a detailed clinical abstract was prepared which contained 
information as to the age, number of deliveries, menstrual history, gynecologic 
complaints, pertinent physical and laboratory findings, and associated medical 
or surgical lesions. The pathologic abstracts included gross observations as to 
the size of the uterus, microscopic findings, and maceration-extraction studies of 
the my ome trial Avail. 


CLINICAL SUMMARY 

For purposes of comparison AA^e divided our 52 patients Avith enlarged uteri 
into a group of 24 Avith a history of abnormally increased menstruation and a 
group of 28 AAuthout abnormally increased menstruation. These groups are 
referred to as menorrhagic and non-menorrhagic in the balance of this paper. 
In each group there Avas one nulliparous patient Avith an enlarged uterus. 

In both groups of patients, the average age (menorrhagic, 41 years; non- 
menorrhagic, 42 years) and the incidence of such clinical symptoms as leukorrhea, 
loAV back pain, pelvic pain and menstrual irregularity Avere similar. In spite of 
the history of increased menstrual floAV in the menorrhagic group it is notable 
that only 5 patients had blood hemoglobin values beloAV 11.5 Gm. per 100 ml. 
of blood (Sanford-Sheard, sodium carbonate method) at the time of their ad- 
mission to the hospital. The number of deliveries ranged from none to 7 in 
each group. 

* Abridgement of thesis submitted by K. M. Truemner to the Faculty of the Graduate 
School of Waj-ne University College of Medicine in partial fulfillment of the requirements 
for the degree of Master of Science in Pathologj-. 

Received for publication, September 27, 1948. 
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GROSS PATHOLOGIC SUJIMARV 

On cut section the color of the myometrium A’-aried from pale yellow to j^ellow- 
ish pink. The consistency was uniformly increased and firm and in occasional 
cases the vascular channels Avere prominent but characteristically the myo- 
metrium Avas smooth throughout. Significant degrees of edema and fibrosis of 
the outer third of the myometrium Avere present equally in both groups and Avere 
usually in association Avith chronic pelvis inflammatory disease, retroA^emion and 
prolapse. 

In considering the size of the uterus and the myometrial thickness in relation 
to the age of the patients from both groups, the diffusely enlarged uteri, as ex- 
amined in the laboratory, Avere found almost entirely in Avomen betAA'een the 
ages of 35 and 50 years. This is the period during Avhich the menopause is 
reached. Nineteen of the 24 patients AAuth menorrhagia and 18 of the 28 pa- 
tients AAuthout menorrhagia AA^ere in this age group. 

Small endometrial polyps AA'ere found in 2 cases of the menorrhagic group 
but otherAAuse the endometrium AA'as grossly similar in both groups. Cortical 
ovarian retention cysts, cystic cervicitis, and CAudence of chronic inflammation in 
the fallopian tubes AA^ere found equally in both groups. Simple serous cystomas 
of the OA’’ary AA^ere found in tAA'o instances. 

MICROSCOPIC STUDY 

For histologic studies aa^c used formalin-fixed sections of full thickness blocics 
of the uterine AA^all and of associated stmctures, stained AA-ith hemato.xylin-eosin, 
Masson’s trichrome and Weigert-van Gieson stains. In the microscopic sections 
the endometrium AA^as studied for evidences of inflammation and of endocrine 
imbalance. Extravascular collections of leulcocytes AA’ere considered to be 
evidence of inflammation, and cystic change, glomerular forms, sub-basilar 
glands and diphasic changes Avere considered as evidence of endocrine imbalance. 
The submucosal, vascular, and subserosal myometrial areas AA-ere examined for 
the amount, type, and distribution of connective tissue and its relation to muscle 
fibers. The connective tissue AA’as recorded as normal, slightly increased, or 
significantly increased. The arteries, veins, and lymphatics in each m 5 ’-ometrial 
layer AA^ere similarly analyzed. The muscle AA-as studied for cAudence of mitotic 
activity. 

The microscopic findings are summarized in Table 1. 

TAventy-seven of the diffusely enlarged uteri in this series had an essentially 
normal histologic architecture (Fig. 1) and 25 had a significant degree of connec- 
tive tissue increase. The increase in connective tissue Avas chiefly of a fibrillar 
form and had a perivascular distribution AA'ith radiating strands betAA'een and 
separating the muscle bundles. This increase in connective tissue assumed tAvo 
fairly distinct forms of distribution, a diffuse subserosal interstitial increase 
(Fig. 2; 21 cases) and a diffuse increase noted in all three layers of the myo- 
metrium (4 cases). The subserosal connecth'e tissue increase AA'as found in 
association AAnth inflammatory lesions of the pehdc viscera or in those patients 
AA’ith clinical evidence of prolapse. In those found in association AA'ith chronic 
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suppurative salpingo-oophoritis, there were organized fibrous exudates on the 
uterine serosa but in no case was there evidence of extension of an}'- inflammatoiy 
process into the inner portions of the myometrial wall. In those with clinical 
evidences of prolapse and retroversion there Avas microscopic eA'-idence of venous 
and lymphatic dilatation (Fig. 3). In many sections large masses of collagen 
surrounded these vascular structures and extended out into the interstitial tissue 
of the myometrium. In the 4 uteri Avith diffuse fibrosis this change AA'as 
prominent in the outer third of the myometrium but AA'ith no evidence of either 
associated adnexal inflammation or of vascular stasis. Baker has pointed out 
that in the uterus an increase in age is characterized by replacement of muscle 
Avith connectiA'-e tissue, beginning AAuth the serosa and progressing centrally. 
In rats the aging process of the uterus is characterized by progressive deposition 
and condensation of connective tissue.^’"^’^® We considered that in these cases 
an early aging process had begun. This concept aa'rs further supported by our 
OAA’n studies of senile uteri (6 cases) in AA'hich there AA'as progressiA’^e fibrosis be- 
ginning in the subserosal zone. 


TABLE 1 

Microscopic Findings in Diffuse Enlargement of the Uterus 


MICROSCOPIC FINDINGS 

MENORRIIAGIC 
GROUP (24 cases) 

nonmenorrhacic 
GROUP (28 cases) 

Endometrial alterations 

11 

7 

Chronic inflammation 

0 

0 

Subserosal connective tissue increase 

s 

13 

Diffuse connective tissue increase 

1 

3 

Marked changes resulting from pregnancy 

2 

4 

Mitotic forms 

0 

0 



Consequently, Ave feel that the term “chronic metritis” has little if any place 
in the nomenclature or in the description of the diffusely enlarged uterus. “Fi- 
brosis” of the uterus may be a teiDi AA'^orthy of retention if it is used in the re- 
stricted sense of implying a process secondary to adnexal inflammation, to 
stasic change, or to the aging process. 

The changes resulting from parity were best demonstrated by the Weigert- 
van Gieson stains. These changes consisted of an increase in elastic tissue 
masses separating the medial muscle fibers and lying betAA'een the media and 
adA^entitia (Fig. 4). From occasional adA'-entitial masses there aadid delicate 
elastic strands extending into the adjacent interstitial tissue. There aa'us also 
medial collagen deposition AA'ith increased adA'-entitial collagen paralleling the 
elastic tissue changes. There aads no definite correlation betAA'een the number of 
pregnancies and the histologic residuals except that there AA'as a general tendency 

Fig. 1. From a diffusel}^ enlarged uterus AA’ith normal connective tissue and muscle pro- 
portions in a 49 j’ear old multipara. Average diameter of muscle fibers 5.94 microns. 
Masson’s stain. X 40. 

Fig. 2. Severe subserosal fibrosis and stasis changes in a 38 year old parous Avoman 
Avith chronic suppuratiA'e salpingo-oophoritis. Masson’s stain. X 40. 
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for the most marked changes to occur in those women who had had most preg- 
nancies. "i^enous and l 3 ''mphatic dilatation was prominent in occasional sections 
and suggested the possibilit}’- that mechanical stasis may be a factor in the 
failure of normal resolution. 

The changes induced l^y pregnancy apparently have little relationship to 
menorrhagia when we consider that they were more severe and frequent in the 
uteri from nonmenorrhagic than from menorrhagic women. We do believe that 
subinvolution is a pathologic term worthy of retention when it is applied to those 
uteri in which special elastic stains reveal a definite exaggeration of residual 
changes of pregnancy, as described in the preceding paragraph. 

In the group of 52 uteri there were 8 in which there was severe vascular medial 
and adventitial collagen deposition and varying degrees of subintimal thickening. 
These 8 uteri came from patients with severe retroversion (2 cases), cardiac de- 
compensation (1 case), prolapse of the uterus (4 cases), and previous radium in- 
sertion (1 case). There was no difference in the character and distribution of the 
vascular changes in the menorrhagic and in the nonmenorrhagic groups. In no 
case was the bulk of the vascular structures increased sufficiently to produce an 
increase in the size of the uterus. We can attribute little importance to vascular 
changes as a primaiy factor to either increased size of the uterus or to the 
tendenc}'- to menorrhagia. 

Quantitative estimation of connective tissue in the uterine wall was obtained 
b 3 '- determination of weight before and after extraction vfith sodium hydroxide.-® 
The amount was expressed as per cent of residual weight and represents the per 
cent of connective tissue in a given portion of myometrium. This was con- 
trolled by reh 3 '-dration of the tissue and microscopic study to demonstrate the 
absence of all muscle tissue. Duplicate determinations Avere made in sufficient 
numbers from the same uterus to demonstrate close agreement. 

Our series of connectiA'^e tissue extractions is of interest because of the general 
agreement AAdth the gross and microscopic observations. The percentage of 
connective tissue extracted in this series is listed in Table 2. 

From our connectiA'’e tissue extraction studies Ave found the higher percentages 
of connective tissue present in those uteri in AAffiich the basic architecture AA'^as 
altered by an increase in collagenous connective tissue either on the basis of 
adnexal inflammation or stasis. 

The size of muscle fibers AA^as measured in the folloAAung manner on Masson- 
stained sections: Using a fixed rigid mounting, the sections AA'ere projected AAoth 
an oil-immersion lens onto a 45 degree angle plane mirror and reflected to the 
surface of smooth bond paper. The measurements AA^ere set up AAoth a 100- 
micron micrometer scale. For measurement AA^e . selected only cells roughly 
circular or oAmid in cross sections and in AA-hich the nucleus Avas central. Fibers 
so selected represent the AAodest possible area and should be more accurate than 

Fig. 3. Venous and Ij^mphatic dilatation with moderate fibrosis in a 42 j^ear old mul- 
tipara with severe retroversion of the uterus. Masson’s stain. X 40. 

Fig. 4. Classical residual changes of pregnancy. Patient Avas a 57 year old, para 7. 
Myometrium 2.5 cm. in thickness. Weigert-van Gieson stain. X 40. 




Figs. 3-4 


549 



550 


TRUEMKTER AND KAUMP 


the cross sectional measurements of longitudinal cells previously reported."'*'^ 
At least 20 fibers from three different locations were traced, two diameters of 
each cell were measured, averaged and the cross-sectional areas expressed as 
square microns. 

The results of cross sectional measurements of the muscle fibers are presented 
in Table 3 . 

In this study we found an increase in the average muscle fiber diameter of a 
sufficient degree to cause an actual inci'ease in the size of the uterus. We found 
no hj'-perplasia or undue mitotic activity in our cases although mitoses have 
been reported.” The increase in muscle diameter was apparent, not only in 


TABLE 2 

Connective Tissue Extraction 
(In per cent as residual weight) 


CASE 

MENORRHAGIC GROUP 

CASE 

NONilENORRHAGIC GROUP 

1 

10 

1 

8.7 

2 

8.3 

2 

6.5 

3 

6.9 

3 

6.2 

4 

6.1 



5 

5.8 




TABLE 3 

Muscle Diameters 
(In Microns) 


GROUP 

CASES 

RANGE 

AVERAGE 

PER CENT ABOVE 
NORMAL* 

Normal 

5 


5.30 

0 

Menorrhagic 

19 

5.38-6.07 

5.82 

22 

Nonmenorrhagic 

i 26 

4.94-6.14 

5.62 

14 


* Percentage above normal is based on computed cross-sectional areas. 


cases with normal histologic architecture but also in those uteri in which there 
were varying degrees of fibrosis due to the secondary factors already described. 

Simple myometrial hypertrophy has been defined as a condition found only 
in nulliparous uteri. It is our opinion that this is not the case and that 
parous uteri also may have myometrial hj'^pertrophjr during the menopausal 
period. We do not believe that this is on a work basis as previously suggested, 
18, 19 . 20, 21 inasmuch as in our series no significant incidence of truly hyperplastic 
endometrium was encountered. We believe that there is a moderate but 
definite muscle-fiber h^’^pertrophy as the primary underlying mechanism of 
uterine enlargement in the menopausal and premenopausal uterus. 

There is some evidence which may explain the muscle-cell hypertrophy. In 
our studies of the endometrium, evidence of endocrine dysfunction was present 
in 18 instances consisting of C3’’stic change, glomerular forms, sub-basilar glands, 
and diphasic changes. 
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It is quite well established that the basis of menopausal sjunploms lies in 
either a qualitative or quantitative alteration, in estrogen-progestin balance 
and in the estrogen-androgen ratio. That the uterus is a receptor organ of 
endocrine metabolism was reported by Heller who found that estrone and 
estrogenic substance Avas increased twenty times in potcncj’- bj' incubation with 
minced uterine tissue. Spleen, heart and lung, and kidney to a lesser extent, 
affected an increase in potency. Heller suggested that these organs caused an 
enzymatic reduction of the estrone to the more potent estradiol. It was also 
demonstrated that liA’^er tissue, unless inhibited b}’’ sodium cj’^anide, has the 
ability to destroy and inactivate estradiol. In this connection it is of interest 
that administration of vitamin B complex plus crude liver to women, jiost- 
partum will accelerate and enhance the process of uterine involution.^ In rats, 
liver is able to inactivate estrone even after exclusion of the reticulo-endothelial 
system, thus indicating that the liver cell itself must contain the inacti\’ating 
factor.®" 

In castrated female rats a definite uterine hypertrophj’- with an increase in 
length and diameter of the uterine bodj’’ and cornuae follows prolonged admin- 
istration of subcutaneous estrone. In addition to simple muscular hj'pertrophj" 
there is actual hyperplasia of muscle cells.® 

The uterine size progressively increases during sexual life until true atrophy 
begins with the completion of the menopause. This phenomenon, unrelated 
to parity, is attributed to the periodic estrogenic stimulation of the menstrual 
cycle. Relative or actual excess of estrogen is suggested by the slight differ- 
ence in the degree of uterine-fiber hypertrophy as demonstrated by the slightly 
increased cross-sectional area of fibers in menorrhagic women. 

It is our opinion that there is a basic progressive enlargement of the uterus 
in the premenopausal and menopausal age Avhich arises from an absolute or 
relative excess of estrogen and which may be augmented and modified b}' such 
factors as subinvolution, adne.xal inflammation, and congestive and stasic 
changes with the production of A^aiying degrees of fibrosis. At the conclusion 
of the menopause and at the time of withdrawal of excessiA^e estrogenic stimula- 
tion, true senile atrophy begins Avith a replacement of muscle by collagen, 
beginning in the subserosal zone. We feel that further strong support Avould be 
lent to this concept if it AA^ere possible to demonstrate an abnormal estrogen- 
androgen ratio either quantitatiA'^elj’’ or qualitatiA'ely in Avomen of this age group 
Avith enlargement of the uterus. If this could be demonstrated our concept of 
enlargement of the uterus Avould rest on a complete and firm foundation. 

CONCLUSIONS 

There are no apparent histologic changes in the diffuselj’’ enlarged uteri of our 
group to suggest a primary uterine factor for the menorrhagia of Avomen at the 
menopausal and premenopausar periods. We believe that the basic cause of 
enlargement of the uterus is a diffuse hypertrophy of muscle fibers, Avhich is 
probably secondary to abnormal endocrinal stimulation. The connectiA'e 
tissue increase is proportional to this hypertrophy and the histologic architectui-e 
is essentiallj’^ normal. 
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In certain instances this basic histologic pattern is altered by fibrosis and by 
the changes of subinvolution. Special stains are. frequently necessary to 
identify the character of these alterations and should be used in the study of this 
t3q)e of uteras. 

We suggest the term “menopausal myometrial hypertrophy” for those uteri 
that have an essentially normal histologic architecture but may be modified 
b3’- the changes of subinvolution, of stasis, of adjacent inflammation and of 
aging. 
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OBSERVATIONS ON THE OCCURRENCE OF VARICES OF THE 
ESOPHAGUS IN ROUTINE AUTOPSY MATERIAL* 

TOBIAS WEINBERG, M.D. 

From the Division of Pathology, Department of Laboratories, Shiai Hospital, 

Baltimore, Maryland 

In the literature’- • ® as well as in some textbooks,^- the statement is made 
that when varices occur in the upper part of the esophagus they are usually 
found in association with advanced age, obstruction of the superior vena cava or 
congestive heart failure. The statement is also made that varices in the lower 
part of the esophagus are due chiefly to cirrhosis of the liver or portal vein throm- 
bosis.’~^’ 5. 8. 12 

Because a detailed analytic study of a series of consecutive autopsies could not 
be found and in order to detei’mine the correctness of the statements made in the 
literature, a study was made of 1189 consecutive autopsies, exclusive of stillbirths 
(Table 1). All age groups were included because there are reports in the litera- 
ture of esophageal varices in children.®* “ The table shows the number of au- 
topsies by decades and the number in Avhich varices were encountered in the 
corresponding decade. The presence of varices was determined by gross obser- 
vation and confirmed by inspection of microscopic sections. No varices were 
found in children. The age of the youngest subject was 27, while that of the 
oldest was 100 years. Varices were most frequently encountered in the older 
age groups. There was a total of 95 cases in which varices Avere present, or 8.0 
per cent of the autopsies studied. Varices Avere found tAvice as frequently in 
males (66) as in females (29). 

The cases Avith varices AA^ere dhdded into groups, according to the associated 
major pathologic finding at necropS3^ The results are shoAAm in Table 2. In 
the miscellaneous group, there Avas one subject with clironic peptic ulcer of the 
stomach AAuth bleeding, tAAm AAuth intracerebral hemorrhage and one each AAuth the 
folloAving associated major lesion: carcinoma of bladder, chronic peptic ulcer of 
duodenum Avith bleeding, adenocarcinoma of stomach AAuth metastases to liver, 
adenocarcinoma of hepatic flexure of colon, follicular lymphoblastoma, carcinoma 
of adrenal cortex AAuth metastases to liver, infectious poljmeuronitis, massive 
pulmonary embolism folloAAdng cholecystectomy, cor pulmonale, pyonephrosis, 
lymphosarcoma, adenocarcinoma of colon AAuth metastases to liver, resection of 
adenocarcinoma of rectum AAuth subsequent ileus, malignant GraAAutz tumor of 
Iddney AAuth metastases to IRer, Ijonphangiosarcoma of mesentery, and bron- 
chiectasis and amyloidosis of kidnej^s. Except for those cases of carcinoma AAuth 
extensive metastases to the liver there is little evidence for the production of a 
portal hypertension or even a mediastinal venous obstruction. 

* Presented at the Twenty-Seventh Annual Meeting of the American Society of Clinical 
Pathologists, in Chicago, October 13, 1948. 
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Associalion of cirrhosis of liver with esophageal varices. It is commonh’’ assumed 
that esophageal varices are present in most cases of Laennec’s cirrhosis. In 13 
of our 30 cases of Laennec’s cirrhosis (43 per cent), in 4 of 6 cases of biliarj' cir- 
rhosis and in 2 cases of marked cardiac pseudocirrhosis, varices were absent. 

Table 3 lists the location of the varices in the esophagus in subjects with var- 
ious diseases. It is evident that although the majority of patients with Laen- 


TABLE 1 

Incidence of Esophageal Varices 



KO. or AUTOPSIES 
BY DECADES | 

KO. WITH VARICES, 
BY DECADES | 

PER CENT 

Up to 1 yr 

2.39 

0 

0.0 

1-10 yrs 

28 

0 

0.0 

11-20 yrs 

IS 

0 

0.0 

21-30 yrs 


1 

2.3 

31-40 yrs 

71 

2 1 

2.8 

41-50 yrs 

151 

8 

5.3 

51-60 yrs 

230 

33 

14.3 

61-70 jTs 

245 

30 

12.2 

71-80 yrs 

133 

16 

12.0 

81-90 yrs 

27 

4 

14.8 

91-100 yrs 

3 

1 

1 

33.3 

Total 

1189* 

1 95 

s.ot 


* 70 stillbirths were not included in this consecutive series of autopsies, t Average. 


TABLE 2 

Grouping op Cases with Esophageal Varices According to Major Pathologic 

Findings at Necropsy 



NO. or CASES 


17 

Biliary cirrhosis 

2 

1 


49 


2 


' 5 


19 


Total 

95 


nee’s cirrhosis show varices in tlie lower third of the esophagus the varices are 
not limited to the lower third, but may occur also in both the middle and upper 
thirds, even in the same case. On the other hand, when portal hypertension does 
not appear to be a factor the varices are not limited to the upper third of the 
esophagus, but are found to be distributed rather uniformty in all portions of the 
esophagus in the same case. 
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Acltial number of varices. In 12 cases of Laennec’s ciri’hosis, the greatest 
actual number of varices encountered in the upper, middle and lower thirds of the 
esophagus was 2, 5 and 5 respectively; in 2 cases of biliary and in one case of toxic 
cirrhosis, the greatest actual number of varices was 9, 2 and 3; and in 35 other 
cases, the number of varices was not determined. 

Occurrence of bleeding from esophageal varices. In 17 cases of Laennec’s cir- 
rhosis with varices, bleeding was present in 5 and absent in 12 cases. In 2 cases 
of biliary and one of “toxic” cirrhosis with esophageal varices, bleeding was ab- 
sent in all 3 cases. In 75 other cases with varices, bleeding was present in only 
one case. 

Although bleeding is commonly associated with Laennec’s cirrhosis, its inci- 
dence in this series is not as great as one might expect. Occasionally, bleeding 
occurs in a patient in whom no reason for portal hypertension is apparent. One 
such patient in this series was a 49 year old white male who was suffering from 
chronic glomerulonephritis. 


TABLE 3 


Location of Varices in the Esophagus in Subjects with Various Diseases 


CONDITION 

NO. OF CASES 

UPPER -J 

MIDDLE 5 

LOWER i 

Laennec’s cirrhosis 

15 

3 

s 

14 

Biliary cirrhosis 

2 

0 

2 

2 

“Toxic” cirrhosis 

1 

1 

1 

0 

Coronary heart disease 

42 

24 

25 

16 

Rheumatic heart disease 

1 

0 

1 

1 

Bronchogenic carcinoma with mediastinal 
mass 

4 

2 

2 

1 

Miscellaneous diseases 

18 

11 

6 

6 


In an analysis of the size of the varices, it was found that in Laennec’s cir- 
rhosis the size of the varices, on the average, was approximately three times as 
large as in noncirrhotic patients. It might be argued that the smaller varices 
tend to project less into the lumen and so the passage of food subjects them less 
to trauma and to resulting esophagitis and final erosion of the venous wall. 

A consideration of the diseases in Avhich esophageal varices were encountered 
in this series leads to conjecture as to the etiologic factors involved. One of the 
theories advanced^’ for the development of these varices is that foci of con- 
genital wealaiess exist in the venous channels of the esophagus, the analogy being 
draAvn to varices in the veins of the leg, the development of Avhich is likewise 
popularly explained on the theory of congenital Aveakness. This theory is also 
used to explain the development of esophageal varices in older persons in Avhom 
there is altered hemodynamics, resulting in stasis, and so leading to malnourish- 
ment of the Avail and finally to an ectasia or dilatation. The frequency Avith 
AA’^hich varices AA'ere encountered in this series unassociated AA'ith either medias- 
tinal or portal obstruction leads one to suspect that, although not demonstrated 
anatomically, there may be foci of congenital Aveakness within the venous Avail 



ESOPHAGEAL VARICES 


00 i 


which become manifest upon the assumption of an additional burden by the wall 
in the foim of increased tension, stasis or anoxemia. 


SUilMARY 

Although esophageal varices were found associated frequently with portal 
vein obstruction, the}'' were also frequcntlj' encountered unassociated with such 
obstruction. - 

Categorical statements cannot be made as to localization of esophageal varices 
according to associated diseases inasmuch as varices are frequentl}’^ present in all 
segments of the esophagus regardless of the underlying cause. 
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EPIDERIMOID CYST OF THE SPLEEN 


Report op a Case* 

HERMAN J. LINN, M.D., and ELMER P. ELLIAS, M.D. 

From the Departments of Pathology and Surgery of the Veterans Administration 
Hospital, Dearborn, and Wayne University College of Medicine, 

Detroit, Michigan 

C 5 '^sts of the spleen lined by squamous epithelium are rarely encountered, 
and reports of only 12 such cases can be found in the literature. Hemorrhagic 
or serous splenic C 3 ''sts lined b}'- endothelium are, on the other hand, not uncom- 
mon. In this report of an epidermoid splenic cj'^st, we offer an explanation for 
their formation. 

Previously reported cases are summarized in Table 1. The 5 cases mentioned 
by Custer^ cannot be included because they are merely mentioned as occurring 
among 5000 routine autopsies. Lubarsch in discussing the case presented by 
Pohle^® stated he had previouslj’- seen only one such case, probably that reported 
by Sclmeider.^* The rarity of such cysts might lend doubt to the accuracy of 
Custer’s report. It is noteworthy that most of these cysts occurred in patients 
between the ages of 14 and 22 years. A history of trauma was often obtained. 
Symptoms were usually of one or more years’ duration and consisted of fullness 
in the left upper quadrant of the abdomen and sometimes of vague gastric com- 
plaints. Physical examination disclosed a mass in the left upper quadrant of the 
abdomen which moved with respiration, and which was almost always recog- 
nized as spleen. Treatment was splenectomy which was followed bj’’ little or no 
postoperative difficulty. Two patients were first treated with roentgen ray 
therapy without effect, one because of an erroneous diagnosis of myelogenous 
leukemia. The cyst was usually quite large before the patient sought medical 
advice and the spleen was removed. The following case is similar to those 
previously reported. 


REPORT OF CASE 

A 22 year old man was admitted to the Veterans Administration Hospital, Dearborn, 
Michigan, on June 12, 1947, with a history of recurrent attacks of right upper quadrant 
abdominal pain for three years. These attacks were accompanied by nausea, vomiting, 
chills, fever and sometimes jaundice. Twice he had been hospitalized for short periods. 
Two years previously his abdomen was injured in a football game, and he was hospitalized 
for observation for one night. 

Phj'sical examination upon admission to this hospital revealed a well nourished slightly 
icteric white man. The spleen was palpable three fingersbreadth below the left costal 
margin and descended to the pelvic brim on deep inspiration. There was slight tenderness 

* Published with permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions 
expressed or conclusions drawn by the authors. 

Received for publication, March 12, 1949. 
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in tlio right upper quadrant. All laboratory examinations gave normal rc.sul(.s c.xcept for 
an icterus index of 9 units and a cephalin-docculation test rci)orted as one plus. Following 
roentgen demonstration of main' calculi in the gallbladder, a cholecystectomy was per- 
formed on October 20, 1947. During the operation a large cystic .spleen was found and IGOO 
cc. of dark greenish brown fluid containing black sediment was a.spirated. Microscopically, 
blood pigment and cholesterol crj'stals were demonstrated in this fluid. During convales- 
cence there was pneumonitis of the upper lobe of the right lung, but the patient soon be- 
came asym])tomatic and was discharged OctobcrSl, 1947. 

On .Juno 12, 1948 he was readmitted because of recurrence of the mass in the left upper 
quadrant of the abdomen. On June 18 the abdomen was oiiened and 1000 cc. of clear straw- 
colored fluid was aspirated from a large cyst of the upper two thirds of the sjilccn and 


TABI.E 1 

Heports of Epidermoid Splexic Cy.sts 


AUTHOR 

i 

SEX 

ACE 

DURATION OF 
SYMPTOMS 

SIZE (and weight) of spleen 

VOLU^IE (or 
MTICIIT) OF 
CONTENTS 

Bostick and Lucia’ 

lAI 

20 yr. 

5 yr. 

20 X 10 X 6 cm. (1265 
Gm.) 

580 cc. 

DinaiuF 

M 

16 yr. 

Oyr. 

23 X 17 X 10 cm. 

3000 Gm. 

Go.ssot cl alj^ 

F 

16 yr. 

! 1 1 mo. 

22x18x14 cm. 

2500 cc. 

Harding’ 

F 

22 yr. 

7 yr. 

9 cm. 

— 

Lereboullet ct al.'- 

Montgomery cl al.'^ 

M 

8 yr. 

5 mo. 

14x12x10 cm. (850 

Gm.) 

300 cc. 

Case 1 

F 

7 yr. 

? 

15 X 12 cm. 

520 cc. 

Case 2 

M 

6 mo. 

p 

4x2x1 cm. 

— 

Parker and Brown” 

F 

16 yr. 

p 

30 X 15 X 15 cm. 

2000 cc. 

Pohle” 

F 

19 yr. 

9 yr. 

31 X 22 X 14 cm. (5000 
Gm.) 

4000 cc. 

Santy” 

M 

15 yr. 

Many wks. 

19x15 cm. 

2700 cc. 

Schneider” 

1 

M 

14 yr. 

i yr. 

Size of child’s head 
(Over 3000 Gm.) 

— 

Shawan” 

F 

IG vr. 

• 

21 vr. 

i 

22xl7xl5cm. j 

1 

1500 cc. 


splenectomy was performed without difficulty. The postoperative course was uneventful 
and the patient was discharged on June 26, 1948. 

On July 8, 1948 he was readmitted again because of pain in the left lateral lower thoracic 
and left lumbar regions. He had had a sore throat with associated chills and fever for one 
day, but when treated with penicillin he rapidly became asymptomatic and was discharged 
on July 15. On July 20, 1948 he was readmitted with severe pain in the left upper quadrant 
of the abdomen. A diagnosis of left subdiaphr.agmatic abscess was made and he w.as again 
treated with penicillin. On July 22, a leftsubdiaphragmatic abscess was incised and drained 
of 1500 cc. of pus. The abscess cavity closed rapidly and he was discharged on August 7, 
1948. On September 9, 1948 the wound had entirely healed and he was gaining weight. 
When last seen in January 1949 he had had an attack of infectious hepatitis with jaundice 
and diarrhea since his discharge from this hospital, but had had no further complaints 
referable to the left upper quadrant of the abdomen. 

PATHOLOGIC REPORT 

P 

The previouslj' incised spleen weighed 472 Gm. and measured IS x 11 x 5 cm. 
In its upper pole, completely surrounded by splenic parenchyma, was a cavity 
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measuring 8.5 cm. in diameter (Fig. 1). In places the surrounding splenic 
parenchyma was onlj^ 2 mm. in thickness. The lining of the cj'-st was shiny and 
irregularly corrugated, resembling the appearance of the endocardial surface of 
the left ventricle of the heart with its interlacing trabeculae carneae. The 
lining was in places roughened and varied from gray to yellow and purple with 
small areas of hemorrhage. 

In microscopic sections, much of the cyst was found to be lined by stratified 
squamous epithelium ivith a distinct stratum granulosum and stratum corneum 
(Fig. 2). Often in the malpighian layer priclde cells with intercellular bridges 
were demonstrated (Fig. 3). In other areas the more superficial epithelial cells 
were vacuolated Avith intra-epithelial glands much like the glands of Littre of the 
posterior urethra (Fig. 4). No mucin could be demonstrated in these cells by 
appropriate staining. 

Much of the epithelium, however, was missing from the lining of the cyst ex- 
posing a thick hyaline basement membrane. The remaining epithelium was 
loosely attached to this basement membrane, and no rete pegs or papillae were 
found. There were no hair follicles or sebaceous glands. The dense basement 
membrane was surrounded by a zone of loose connective tissue in which there 
were only few blood vessels. Thei’e ivas evidence of old hemorrhage both in 
this loose connective tissue, and in the surrounding splenic parenchyma. 

About the large cyst, usually in trabeculae but also in the splenic pulp ivere 
about 12 smaller cysts measuring up to 3 mm. in diameter (Fig. 5). For the 
most part they ivere lined by a single layer of cells which had the appearance of 
cuboidal epithelium or mesothelium, but some small cysts had a lining from 3 
to 5 cells in thickness. The small cysts contained pink-staining serum in which 
there were histiocytes Avith foamy cytoplasm AA’^hich may haA'^e become detached 
from the mesothelial lining (Fig. 6). No transition from such mesothelial lining 
cells to squamous epithelial cells could be demonstrated. 

THEORIES OF HISTOGENESIS 

Kaijser^® in a good reAdeAA^ of epidermoid cysts of the spleen concludes that 
there is no satisfactory theory of their histogenesis, although man}’’ have been 
proposed. The commonest explanation is that epidermoid cysts arise from 
embryonic inclusions in the developing spleen. Lubarsch, as quoted liy Pohle,’® 
and Dinand^ suggested the inclusion of germinal cells from the gonads, AAuth 
one-sided deA''elopment. This seems improbable, in that one Avould then expect 
to find occasional reports of true dermoid cysts of the spleen. Only 3 cases of 
doubtful or possible dermoid cysts of the spleen haA'^e been reported, but they are 
referred to by many authors as verified dermoid cysts. Kaijser’® quotes Andral, 
AA’ho reported the first case, as folloAA’s: “The spleen may produce a very compli- 
cated cyst. I have seen one AA’ith a fibro-serous AA’all the interior of Avhich con- 
tained fatty material, like talloAv, in AA’hich AA'ere scattered some hairs.” Kaijser 
adds, “A more complete description of this tumor cannot be found in the liter- 
ature.” Kumaris” described a dermoid cyst found in the lesser pelA’'is in a 40 
year old AA'oman. It aa'us adherent to the mesentery and grossly contained hair. 
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At the lower pole of the cyst thei’e was a thickened area which appeared to be 
spleen, the hilus of which served as the bed of the cyst. Kumaris himself sa3's 
that it is impossible to be certain that the parenchj''ma of the spleen served as 
the oi'igin of the dermoid. A third case of possible splenic dermoid cj'^st is 
referred to by Bostick and Lucia.® 

Inclusion of cells from the Wolffian duct which in the 10 mm. embrjm is 



Fig. 1. Cyst of the spleen seen from the hilar surface with the splenic notch in the upper right cornel 

immediatelj" adjacent to the spleen is suggested b3'^ Sant3^'^ This theory also 
seems improbable in that more differentiated parts of the kidney or gonads have 
not been described in the spleen. Entodermal inclusions during the early 
development of the spleen in the dorsal mesogastrium are suggested b3" 
Schneider*® and b3’- Harding,*' with subsequent squamous metaplasia. But 
why, then, have no mucus-producing cysts been described? 

Pohle*® suggested metaplasia of vascular endothelium or metaplasia of peri- 
toneal inclusions. Man3^ authors refer to Muller*-* who cited an instance of 
squamous metaplasia of the lining of an olecranon bursa. An illustration in 
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his article shows epithelium 6 to 8 cells in thickness with spinous processes 
between some of the cells, but no stratum granulosum or keratohyaline. How- 
ever, in his case implantation of superficial skin into the underl 3 ’'ing bursa cer- 
tainly cannot be excluded. 

Pohle’s suggestion of metaplasia of peritoneal inclusions, on which he does not 
enlarge, appears to offer the most plausible explanation. Many authors^’ a. =0 
have described the development of the spleen in the dorsal mesogastrium, both 
in man, and in the lower animals. During this development the cells lining the 
coelomic cavitj'- over the rudimentary spleen (which cells we shall call meso- 
thelium), retain their primitive character longer than the mesothelium of the 
peritoneal cavity in general. A basement membrane begins to form beneath 
these cells in the 7 to 15 mm. human embryo. Early, while the basement mem- 
brane is still incomplete, migration of the mesothelial cells into the under- 
Ijdng splenic anlage, or invagination of the mesothelial laj-'er, can be seen and 
has been illustrated.®- Some of these cells, which may or maj’’ not be sur- 
rounded bj”^ the newlj" formed basement membrane, remain in the spleen, and 
probablj'- give rise to epidermoid cj'sts of the spleen. The Wolffian duct arises 
by invagination of similar peritoneal mesothelium and gives rise to most of the 
excretory urinaiy passages. Squamous metaplasia of the pelvis of the kidney, 
the ureters or the urinary bladder is not uncommon. The Wolffian duct arises 
in the immediate vicinity of the primitive spleen, and it seems probable that 
similar mesothelial cells in the spleen might form cysts and undergo squamous 
metaplasia. It is doubtful that there is true inclusion of parts of the Wolffian 
duct, since no tubular structures have been described in the spleen. The intra- 
epithelial goblet cells seen in the lining of the present cyst are, however, definitely 
suggestive of the glands of Littre of the posterior urethra. 

The theory that epidermoid cysts of the spleen arise from mesothelial cells 
would explain whj" such cj^sts are sometimes multiple, though as in our case, 
usually only one is lined by squamous epithelium. Also it explains wlij' hair and 
sebaceous glands are never found, which would sometimes occur if the cj’^sts 
arose from germinal rests. In many cases, including ours, thei’e is a historj’’ of 
previous trauma, and this factor cannot be excluded as contributing to the growth 
of the cysts. 


SUiMMARV 

A large splenic cyst lined by keratinized stratified squamous epithelium is 
described, and the pertinent literature is cited. Reasons are adAmnced whj’^ this 


Fig. 2. Stratified squamous epithelial lining of the cyst. Basal cells are arranged per- 
pendicularb-. The intermediate zone is edematous and there is a prominent stratum 
granulosum. The stratum corneum is becoming detached. X 750. 

Fig. 3. Thicker squamous epithelium with a prominent prickle cell layei-. The epithe- 
lium is partially detached from the basement membrane. X_ 600. 

Fig. 4. Vacuolated superficial cells, morphologically similar to the glands of Littre. 
X350. 

Fig. 5. Smaller cyst lined by flattened cells of indeterminate nature. X 300. 

Fig. 6. A small cyst lined by mesothelium. In it are histiocytes_with foamy cytoplasm 
and pyknotic nuclei , probablj' desquamated mesothelial cells. X 725. 
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c3’-st is believed to have arisen bj-- metaplasia from mesothelial cells lining the 
primitive coelomic cavity, which cells have been shown previously to migrate 
into the splenic anlage. 
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SIMULATED HOMICIDE 

Report op a Case of Obstructive Laryngeal Papilloma in 

A Child* 

JOSEPH W. SPELMAN, M.D.t 

From the Department of Legal Medicine, Harvard University Medical School, 

Boston, Massachnsells 

Circumstantial evidence combined with incomplete or incompetent medical in- 
vestigation frequentty predisposes to the erroneous suspicion that death has re- 
sulted from homicide. If the autopsy in the case herewith reported had been 
terminated with the demonstration of recent and severe cranio-cerebral trauma, 
death would probably have been attributed to homicide. The finding during the 
subsequent course of the autopsy that the larynx had been completely and acute- 
ly obstructed by an edematous papilloma established that death had resulted 
from natural causes and provided a reasonable explanation of the manner in 
which the trauma was sustained. 

REPORT OF case 

History 

Early one morning, the police were notified that an apparently intoxicated, 
Negro man accompanied by two women had been seen carrying through the 
streets, a carelessl}”- wrapped parcel which appeared to contain the body of a 
dead child. A passerby reported overhearing the trio discussing the best means 
of disposing of the corpse. On arrival of the police, the man stated that the 
body was that of his 16 month old son. The bodj'- was immediately taken to a 
mortuary by the police and the medical examiner notified. J 

It was learned that the mother of the dead child was, and had been for several 
days, a patient in a neighboring hospital. Statements of the father and the 
women accompanying him concerning the child’s death were conflicting. The 
father stated that he had put the boy to bed on a sofa in the family living-room 
at about 10:00 o’clock the night before. He had then gone to the apartment of 
one of the women, became intoxicated, and returned home at 2:30 A.M. to find 
his son dead on the floor near the sofa. After a conference between him, his 
companion of the night and another woman, the three of them wrapped the body 
in a blanket and were proceeding along the street in an aimless fashion when de- 
tected at approximately 3:00 A.M. 

* Received for publication, February 14, 1949. 

t Present address: Office of State Pathologist, Department of Public Health, Burling- 
ton, Vermont, and College of Medicine, University of Vermont, Burlington, Vermont. 

t The Department of Legal Medicine was invited to assist in the investigation of this 
case by Andrew D. Guthrie, M.D., Medical Examiner of Medford, Massachusetts. 
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Postmortem Examination 

The examination was performed late that same afternoon. The body was 
dressed in urine-soaked, daytime clothing. The shoes had been placed on the 
wrong feet and were laced but not tied. The body was undernourished and un- 
derdeveloped, measured 63 cm. in length and was estimated to weigh not more 
than 7 Kg. There was no external evidence of recent trauma. 

Incision of the body disclosed marginal pulmonary emphysema and occasional 
subpleural petechiae. The thoracic and abdominal viscera were not otherwise 
remarkable. Upon reflecting the scalp, a large transverse linear fracture of the 
right parietal bone was immediately apparent. The fracture measured 6 cm 



Fig. 1 . Larynx opened posteriorly show- 
ing obstructing papilloma, f nor- 
mal size. 

in length, and was covered by a fresh hematoma, 2 mm. in thiclmess, which ele- 
vated the pericranium over an area measuring 6 cm. by 4 cm. A scanty epidural 
hemorrhagic extravasation surrounded the fracture. There were a few super- 
ficial petechiae throughout the cerebral cortex. The intracranial contents were 
not otherwise notable. If the autopsy had been concluded at this point, there 
would have been a strong presumption that the child had died as a result of a 
fractured skull with associated cerebral damage. Examination of the organs of 
the neck, however, disclosed the larynx to be completely obstructed by multiple 
papillomatous tumors. The soft, friable, polj^oid masses obliterated the vocal 
cords and extended from the ventricular ligaments to the inferior margin of the 
cricoid cartilage (Fig. 1). Firmly attached to the entire circumference, theneo- 


Fig. 2. Low power photomicrograph revealing papillary tumor of laryngeal mucosa. 
H. and E. X 15. 

Fig. 3. Higher power of tumor showing nature of epithelium and inflammatory reaction. 
H. and E. X 42. 
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plasm had displaced the submucosa and had penetrated to, but not into, the 
laiyngeal cartilages. 

Microscopic observations. The tumor of the larynx was composed of thick 
folds of well-dilferentiated squamous epithelium disposed in the form of branching 
papillae supported by an edematous stroma. In places the submucosa was dis- 
placed and the tumor reached the perichondrium. It was every^vhere confined 
within a well-defined basal membrane. There was moderate hyperemia, edema 
and round cell infiltration of both the tumor and the adjacent mucosa. In- 
clusion bodies were not seen (Figs. 2 and 3). In the brain, occasional hemor- 
rhagic extravasations into the Virchow-Robin spaces were present. Small focal 
hemorrhages without exudation were noted in the lungs. The microscopic ap- 
pearances of the other organs were not unusual. 

Chemical examination. Blood taken from the right and left chambers of the 
heart contained, respectively, 476 mg. and 310 mg. of glucose per 100 ml.; a 
finding which was regarded as consistent with, although not diagnostic of, death 
by obstructive asph 3 "xia.'‘ 

Additional history. It was learned subsequently that the decedent had been 
examined in a children’s clinic at the age of 10 months because of weight loss and 
cough. At the time, hoarseness, muffled voice, cough and weight loss had been 
noted and the diagnoses of malnutrition, rickets and upper respiratory infection 
were made. "When seen again at 13 months of age, his weight had increased from 
4.3 Kg. to 5.1 Kg., and the infection had disappeared. Observations concerning 
his muffled voice and hoarseness were not recorded at that time. The larynx 
had never been direct^ e.xamined. He was not seen again at the clinic. 

COMMENT 

The circumstances of an intoxicated, philandering father, carrying the dead 
and partially concealed body of a neglected child through the streets aroused 
suspicion. The finding at autopsy of a fractured skull enhanced this suspicion 
and might well have led to a charge of homicide. Finding the larynx completel}^ 
obstructed by tumor later in the examination, however, dispelled all such in- 
ferences. The fracture could now be explained as having been sustained during 
the agonal period either from a fall from the sofa, or from trauma received during 
a terminal asphyxial convulsion. This case convincingly illustrates the neces- 
sity for performing complete and thorough medicolegal autopsies. 

According to Jackson and Jackson,® the occurrence of laryngeal papillomas in 
early childhood is by no means rare. Farber- reports that in a series of 15,293 
consecutive surgical specimens studied between 1916 and 1947 at the Children’s 
Hospital in Boston, there were 92 laryngeal papillomata, an apparent incidence 
of approximately 1 in 160. Since these figures include all specimens from some 
patients subjected to multiple biopsies the actual incidence in surgical cases is 
somewhat lower. 

Papillomas of the laiynx in children are characteristically benign, often recur, 
and usually disappear at pubert 5 ^®’® Although benign, thej’’ frequently cause 
death bj’’ asphyxia. Crowe and Breitsteiffl state that the mortality rate from 
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papillomas of the larjmx in children under 5 years of age is at least equal to that 
of carcinoma of the larynx in adults. Bruns, cited by Summers', recorded 28 
deaths by suffocation in a series of 48 untreated cases of laryngeal papillomas. 
Recently, Ferguson and Scott'^ reported 3 acute asphyxial deaths in a series of 
15 cases. 

It should be noted that the tumor in the present case was accompanied by con- 
siderably more than the usual mild inflammatory reaction seen in such lesions. 
It appeared that the edema, hyperemia and exudation incident to an upper re- 
spiratory infection, superimposed on pre-existing, partial, laryngeal obstruction, 
resulted in this sudden occlusion. 


SUMMARY 

A study is presented of a case of sudden death in childhood which was followed 
b}’’ circumstances that provoked suspicion of murder. The discovery of a frac- 
tured skull and associated cerebral damage would have enhanced the suspicion 
of death by homicide had not the obstructing laryngeal papilloma been demon- 
strated. 

The constant threat of asph 3 ’^xia from this common tumor is discussed. 
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GAUCHER’S DISEASE IN A NEGRO 

Report op Case* 


ROGER M. CHOISSER, M.D., and ROBERT R. MONTGOMERY, M.D. 

From the Pathology Department, George WcLshington University School of Medicine, 

Washington, D. C. 

This report is concerned with the occurrence of Gaucher’s in a Negro. Only- 
two other reports of the disease in Negro patients could be found in the litera- 
ture.^ ’ ^ 


CLINICAL DATA 

First Admission 

Present illness. A 21 year old Negro woman was admitted to Freedmen’s Hospital, 
Washington, D. C., on August 19, 1946, with a chief complaint of prolonged menstrual bleed- 
ing, present for about five weeks. During the last few days prior to admission, bleeding was 
so profuse as to require twelve napkins daily. The only associated symptoms were progres- 
sive weakness and dizziness with some frequency of urination, and transitory edema of the 
ankles two days before admission. Previously there had never been any menstrual abnor- 
malities. Menses began at 12 years, occurred at intervals of 30 days and lasted five to six 
days. She had never been pregnant. She had noted a painless swelling in the left side of 
the abdomen for several months. Appetite had been good and there was no nausea, vomit- 
ing or change in bowel habits. There was no change in weight. 

Past history. She had the usual childhood diseases with no complications. In 1944, she 
had a pleural effusion. X-ray examination of the chest after recovery was reported to her 
as negative. 

Family history. Her father died of hypertension; mother was living and well at age 62; 
one brother has tuberculosis; two sisters and five other brothers are living and well. 

Physical examination. The patient was fairly well developed and well nourished but ex- 
tremely pale. Temperature was 100 F., pulse rate 124, respiratory rate 36, and blood pres- 
sure 140/60. The skin was pale brown and presented no lesions. The sclerae and conjunc- 
tivae were clear. The mucous membranes of the nose and throat were pale. Examination 
of the chest was negative. The abdomen was rounded and not rigid. In the left 
upper quadrant was a firm, nontender mass which moved with respiration and extended to 
the umbilicus. A notch was palpated on its border. In the right upper quadrant was 
another palpable mass 4 cm. below the costal margin which also moved with respiration and 
which was moderately tender. There was moderate vaginal bleeding. Pelvic examination 
was negative. The extremities presented no abnormalities. 

Laboratory data. The red blood count was 1,300,000; hemoglobin 20 per cent; leukocyte 
count 8400; polymorphonuclear leukocytes 56, band forms 3, myelocytes 3, m 3 ^eloblasts 3, 
eosinophils 1 , 1 j^mphocytes 33, monoc 3 des 1. Bleeding and clotting times, fragilit 3 ^ test, and 
test for sickling phenomenon were all normal. Blood phosphorus 2.4 mg. per 100 ml., cal- 
cium 8 mg., bilirubin 0.25 mg., nonprotein nitrogen 24 mg., sugar 86 mg.; icterus 
index 9 units, total cholesterol 91 mg., cholesterol ester 59 per cent of total ; total cholesterol 
(second test) 110 mg., alkaline phosphatase 3.3 Bodansk 3 ’- units, total protein 7.88 Gm.; 
cephalin flocculation 4 plus in 24 hours; prothrombin time 80 per cent of normal. Urinaly- 

* Read before the Washington Societ 3 ^ of Pathologists, Washington, D. C., December 4, 
1948. 

Received for publication, January 10, 1949. 
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sis was negative except for a trace of albumin and many red blood cells. Smears of gastric 
washings revealed no acid-fast bacteria. 

Electrocardiogram. P-R interval 0.14 seconds, QRS 0.06 seconds, left axis deviation, rate 
1 15, moderate slurring of QRS in leads 1, 2 and 3, CFi and CF 2 , QRS abnormallj^ small in 
CF 2 and of “W” type, STi and ST 2 mildly depressed, ST 3 elevated, T 3 tall and upright, 
T CFi inverted, T CF 2 and T CF 4 upright. Interpretation; “Findings strongly suggest 
m 3 'ocardial damage.” 

X-ray films of chest:* “Both leaves of the diaphragm are high and there is a mild conges- 
tion throughout both lungs. Heart has a mitral configuration and is enlarged, measuring 
14 cm. in its transverse diameter with a transthoracic diameter of 26 cm. Impression ; con- 
gestion, both lung fields; mild cardiac enlargement. Examination of both upper extremities 
and adjacent portions of the shoulders shows an increase in the width of the medul- 
laiy canals. The humeri appear honeycombed and present an unusual pattern of decalcifi- 
cation (Fig. 1). Changes are fairly symmetrical and are consistent with some of the unusual 
forms of anemia. Skull films show no abnormalities.” 

Course in hospital. The temperature was irregular throughout her hospital stay, being 
normal for a few days, then elevated between 101 and 103 F. for one or two days. The va- 
ginal bleeding stopped shortly after admission, but bleeding per rectum was noted for a few 
days during the second week. The anemia gradually improved after administration of a 
total of 1,500 ml. of whole blood and 500 ml. of plasma; on October 7, the red blood cell count 
was 3,230,000, and she felt better. She was given 156 r of x-ray over the spleen 
with no effect. A sternal puncture was unsatisfactory, and was not repeated. The diagno- 
sis was Banti’s s^mdrome, and splenectomy was recommended, but the patient refused. 
She was released from the hospital on October 7, 1946. 

Second Admission 

Present illness. She was admitted to Gallinger Municipal Hospital, Washington, 
D. C., on May 15, 1948. During the previous 19 months, the menses were fairly regu- 
lar but quite profuse. She e.xhibited other bleeding tendencies such as severe epista.xes, 
melena, and severe bruising on slight trauma. She became progressively weaker. The 
weakness was now so severe that she was unable to be up and about for more than a few 
hours at a time. She fainted two days before admission. For several weeks she had anor- 
exia, ankle edema, palpitation, dj'spnea and mild orthopnea. 

Physical examination. The patient was e.xtremely ill, pale, weak, emaciated, and pre- 
ferred to sit up in bed. The teniperature was 100 F., pulse rate 100, respiratory rate 24, 
blood pressure 95/45. There were a few ecchj'^moses over the tibias. All mucous mem- 
branes were pale. No superficial lymph nodes were palpable. Examination of the lungs 
revealed dullness to percussion; many moist rales were audible over the lower lobes. The 
heart was not enlarged, the rhythm was regular, and the rate was 100 per minute. A coarse, 
systolic murmur was heard over the apex and not transmitted. In the abdomen a large, 
firm mass was felt on the left side, which extended from the costal margin to the iliac crest 
and across the midline at the umbilicus. A notch was felt on its edge. It was nontender 
and seemed to move on respiration. In the right upper quadrant dullness on percussion 
was noted 4 to 5 cm. below the costal margin, but no definite mass was outlined. The ex- 
tremities were severely edematous. 

Laboratory data. The urine contained a trace of albumin. The red blood cell count was 
1,230,000, hemoglobin 3.5 Gm.; leukocj'te count 5600; polymorphonuclear leukocytes 70, 
band forms S, juvenile forms 5, basophils 1, ljTOphoc}’’tes 13, monoej'^tes 3. Venous pressure 
and circulation time were normal : bleeding time 6 minutes. 

Course in hospital. On admittance, she was almost exsanguinated and in extremis. She 
was given a transfusion of 500 ml. of whole blood, but died on the first day of hospitalization. 


Courtesy of Dr. C. H. Kellej^, Freedmen’s Hospital, Washington, D. C. 
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AUTOPSY FINDINGS 

Gross. The body was that of a somewhat underdeveloped, emaciated, pale, Negro female. 
The abdomen was rounded and firm. There was severe pretibial edema, and many 
petechiae were seen on the shins and under the nails. The mucous membranes of the ej'es, 
nose and throat were all verj' pale, and a few splinter hemorrhages were present on the 
gums. The peritoneal cavity contained about 500 ml. of straw-colored, fibrinous fluid. 
There were many fibrinous adhesions throughout the abdomen dividing it into a loculated 
cavity. The spleen almost filled the left side of the abdomen, extending 17 cm. below the 
costal margin. It was veiy firm, pale, pinkish gray, weighed 3450 Gm., and cut 
with markedlj^ increased resistance, revealing a dry, homogeneous, dusky pink cut surface. 
It contained manj'^ white, wedge-shaped areas with their bases at the capsule and many 
scattered yellowish nodules, varying in size from a pinhead to a barlej' grain and having 
soft, cheesy centers. The trabeculae and Malpighian bodies were not visualized. The 
liver was also enlarged, its edge e.xtending 7 cm. below the costal margin. It weighed 2950 
Gm., was dusky tan in color, moderately soft, and presented blunted edges. It cut 
with little increase in resistance and its cut surface was mottled yellow and tan and was 
moderately congested. The mesenteric lymph nodes and those in the aortic chain were en- 
larged up to 3 cm. in their long axis. They were rubbeiy and pale yellowish white on sec- 
tion. The other abdominal organs presented no abnormalities. Both pleural surfaces pre- 
sented many fibrinous adhesions, and the right pleural cavity contained approximately 50 
ml. of serofibrinous fluid. The lungs were markedly edematous. The heart was of usual 
size and quite flabby. The pelvic organs were densely matted with adhesions. Both 
ovaries consisted of thick, hollow shells with green, shaggy linings and contained chocolate 
colored, dirty, foul -smelling material. 

Microscopic examination of the spleen revealed complete loss of the normal architecture. 
Almost the entire spleen was replaced b}' an infiltration of foreign cells arranged in nests 
resembling solid acini (Fig. 2). Each such group contained 4 to 25 cells and was well sup- 
plied with blood by a fine vascular stroma coursing between the cells. These were typical 
Gaucher cells, large, eosinophilic and presenting fine fibrils running through the cytoplasm 
to form an anastomosing network. The nuclei were fairly small in comparison to the 
size of the cells and were eccentric. Manj’- cells were multinuclear, containing as many 
as 6 nuclei. No mitotic figures were seen. Thin strands of red and white pulp were seen be- 
tween some of the nests. In one section was a large anemic infarct in which mere ghosts of 
the invading cells could be seen. In several sections were small tubercles with caseation 
necrosis surrounded by a few epithelioid cells and Langhans type of giant cells. Sections 
of the liver revealed a complete loss of the lobular architecture. Cells identical with those 
in the spleen were widely distributed through the liver in nests, sheets and strands. They 
did not follow the path of periportal fibrous tissue, but invaded the lobules so diffusely that 
no lobular outline was discernible, the parenchymal cells of the liver being compressed and 
atrophic in many areas (Fig. 3). Sections of the lymph nodes and hone marrow also showed 
extensive infiltration with the Gaucher cells (Fig. 4). The Ijmph nodes, in addition, pre- 
sented manj^ t 3 ^pical tubercles. The serosa of the hoivel was studded with tubercles, and 
the ovaries were almost completely replaced by tuberculosis. No other areas of Gaucher 
cell infiltration could be found. Efforts to identify kerasin in the tissues bj’’ the method of 
Kahn and Kantrowitz- were unsuccessful. 

DISCUSSION 

This patient had classical Gaucher’s disease, proved at autops5^ Her entire 
clinical picture including the laboratory and x-ra}’’ findings supported the diag- 
nosis. The progress of the disease was slow and death was caused b}’’ an inter- 
current disease, namely, tuberculous oophoritis and peritonitis. Although 
Gaucher’s disease was suggested by one examiner during her first hospitalization, 
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it was ruled out on the basis of race. The x-ray findings were typical, but the 
roentgenologist also ruled out this diagnosis because of race. If the sternal 
puncture had been technically satisfactory, the diagnosis would no doubt have 
been made. Unfortunately, the patient was released from the hospital before 
another puncture could be made. 

In reviewing the family history with the mother, it was denied that any matings 
had taken place with members of the Caucasian race. Both parents of the pa- 
tient were, as far as could be determined, Negro. The grandparents were also 
Negro. Examinations could not be made of the patient’s siblings, as they had 
moved to several different cities. . No other members of the patient’s family, 
however, were known to have enlargement of the spleen, swelling of the abdomen, 
or other finding suggestive of this disease. 

SUMMARY 

A case of Gaucher’s disease is reported in a full-blooded Negro woman of 21. 
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CLINICOPATHOLOGIC CONFERENCE* 

BELA HALBERT, M.D., and S. N. STONE, M.D. 

From the Department of Pathology and the Department of Surgery, the University of 
Oklahoma School of Medicine and the University of Oklahoma Hospitals, 
Oklahoma City, Oklahoma 

Dr. Halpert. “An exploratory laparotomy is indicated whenever there is a 
condition in the abdomen which cannot be accurately determined by other 
clinical means or by laboratory methods. Such an exploration may reveal a 
diseased organ which can be removed and the patient thereby cured, or a dis- 
turbed function which may be corrected by an operative procedure. On the 
other hand, if the condition is beyond operative correction, corroborating evi- 
dence may be obtained by biopsy of a specimen of tissue. The complexity of 
the problem is well illustrated by the case to be discussed. Dr. Stone will present 
and anah'^ze the clinical data.” 


CLINICAL DATA 

The patient, F. D., a white male, aged 48, was admitted Februaiy 8 and died 
March 1, 1947. 

Chief corn-plaint. Indigestion, abdominal pain, vomiting. 

Present illness. The patient stated that he began to have frequent attacks of 
indigestion three years ago, usually following ingestion of food, with epigastric 
fullness, slight pain and belching. These symptoms continued, becoming more 
frequent and severe. In October, 1946, the sensation of epigastric fullness 
persisted for four to five hours after meals and was relieved only by vomiting. 
The vomitus consisted of recently ingested food and did not contain any bright 
or dark blood. In the five months pieceding admission the patient lost 47 
pounds, had some pain in the left lumbar region, and nocturia four or five times. 
In January, 1947, he noticed a firm, tender mass in the upper part of the abdomen. 
His physician prescribed some powders which gave slight relief. After x-ray 
films were made of the stomach, he was advised to come to the University of 
Oklahoma Hospitals. At the time of admission he was able to ingest only 
liquid and soft foods. 

Past and family history. Mfiien 11 years old, the patient had rheumatism 
with swelling of both knees and ankles, remained in bed one week and thereafter 
had no residual disease. He had gonoiThea in 1922 but denied ever having had 
syphilis. His mother died of cancer of the stomach at the age of 54. 

Physical examination. At the time of admission, the patient was well de- 
veloped, poorly nourished, and appeared chronically ill. No cervical nodes were 
palpated. No abnormalities of the chest were noted on auscultation and per- 
cussion. The heart tones were faint, apical systolic and diastolic murmurs and 
an aortic sj^stolic murmur were heard, the pulse was regular and the rate ranged 
from 80 to 100. The blood pressure was 110/70. There was no abdominal 

* Received For publication, February 5, 1949. 
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distension or rigidity. A visible and palpable mass in the left epigastrium was 
firm, tender, movable and transmitted the aortic pulsations. The edge of the 
livei extended 5 cm. below the costal margin in the right midclavicular line. 
The external genitalia were negative. Rectal e.xamination revealed tenderness 
and protruding hemorrhoidal nodules; a “shelf” was palpable above the prostate 
along the anterior wall. 

Laboratory data. Urinalysis: occasional erythrocytes and many leukocytes. 
Examinations of blood: erythrocytes, 3,890,000 per cu. mm.; hemoglobin 8 Gm. 
per 100 ml.; leukocjdes, 10,850 per cu. mm. (No differential counts recorded); 
Mazzini test, negative; nonprotein nitrogen, 52.6 mg.; plasma proteins 6.25 Gm. 
per 100 ml., albumin/globulin ratio, 2.6:1; prothrombin time, 103 per cent of 
normal. Two gastric analyses: traces of blood, 35 and 80 degrees of total acid. 

A photofluoroscopic examination of the chest on February 6 revealed elevation 
of the left leaf of the diaphragm. Gastrointestinal series disclosed an extrinsic or 
intrinsic tumor involving the cardia of the stomach. A urogram rer'ealed dis- 
torted calices in both kidneys, diverticula of the urinar}’- bladder and some cal- 
cifications in the right upper quadrant of the abdomen. On February 12, an 
electrocardiogram revealed suggestive evidence of low-grade left ventricular 
preponderance. 

Clinical course. He was given general dietaiy and supportive treatment and 
whole blood transfusions. On February 23, pitting edema of the feet and 
ascites were noted. On February 24, laparotomy disclosed a mass involving the 
cardia of the stomach, the spleen inseparable from the greater curvature, and 
numerous enlarged lymph nodes and peritoneal implants. One of the nodes in 
the gastrocolic ligament and a section of tissue from the liver were taken for 
microscopic study. On February 28, numerous musical rales were noted in the 
right lung, and there were diminished to absent breath sounds with dullness to 
percussion over the left base. The temperature was 99 F. His condition became 
worse, and he died March 1, 1947. 

CLINICAL DISCUSSION 

Dr. Stone. “The patient was near the age group in which malignant disease is 
common. Vomiting was apparently frequent and suggested some interference 
with the motility of the stomach. It usually occurred about four hours after in- 
gestion of food. This means that the disturbance caused gastric retention for 
about four hours, necessitating emptying of the stomach by vomiting, thereby re- 
lieving discomfort and pain. There was no history of vomiting of blood. This 
is significant as to the t 3 Te of lesion. About two months before admission, a 
mass was noted in the upper portion of the abdomen, in the region of the stomach. 
This, together with the marked loss of weight, suggests the presence of a cancer. 

“The nocturia and left lumbar pain I am at a loss to explain, except as due to 
some secondaiy condition. The family and past histories were not remarkable 
except for the mention of rheumatic fever. According to the physical exami- 
nation, he was poorlj’' nourished and appeared chronicallj^ ill. The sj^stolic and 
diastolic murmurs lieard at the apex and over the aortic area maj" have been the 
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result of the malnutrition and anemia or maj'' have been connected vith the rheu- 
matic fever. 

“The visible, palpable, round, tender, movable mass in the region of the stomach 
suggests a growth in the stomach. Malignant growths in the upper abdomen, 
other than those of the stomach, are usuall}’- not movable. Transmission of 
aortic pulsations is to be expected of a mass in this situation in a thin person. 
Palpation of a ‘shelf’ in the anterior wall of the rectum indicates that there is 
neoplastic involvement of the pelvic peritoneum along its reflection. 

“The patient had an anemia with the red blood cell count just below normal. 
The hemoglobin value was 8 Gm., the blood nonprotein nitrogen was elevated and 
the plasma proteins were near normal level. In an emaciated patient with a 
debilitating illness or malignant tumor, one may be misled by the plasma protein 
values. There is a decreased blood volume in such patients so that the total 
circulating plasma proteins are actually less than the values would indicate. 
Although the plasma protein in our patient was near normal level, he had edema 
before and after operation, apparentl3'^ due to hj’^poproteinemia. The gastric 
content showed traces of blood. This might or might not have been due to 
trauma but usuall3'’ indicates an intrinsic lesion of the stomach. The total 
gastric acidit3’’ was normal. Achlorh3’-dria occurs in the majorit3’- of patients 
with gastric carcinoma, but nearly normal values ma3’' be observed. Photo- 
fluoroscopic studies of the chest disclosed that the left leaf of the diaphragm was 
elevated. This suggests that the process had extended outside the stomach. 
The roentgenologist discovered an extrinsic or intrinsic tumor involving the 
cardia of the stomach leading me to suspect that the lesion was advanced. If 
the roentgenologist Avas not sure Avhether the lesion was intrinsic or extrinsic it 
Avould indicate that the lesion was not an ordinary carcinoma of the stomach. A 
carcinoma of the stomach that is sufficiently advanced to produce a palpable 
mass, should have a characteristic roentgenologic appearance. Since its appear- 
ance was not characteristic, we may conclude that this neoplasm was of an 
unusual type. The urograms reAmaled distorted calices in both kidne3''S. One 
might explain the distortion as caused by neoplastic tissue replacing the renal 
parenchyma and changing the normal contour of the calices. The presence of 
ascites together with a mass in the abdomen is certainl3’’ indicative of malignant 
disease. Since the findings are not t3'pical of carcinoma, we must consider some 
of the other malignant tumors of the stomach such as the sarcomas. Of the 
sarcomas, l3Tnphosarcoma is the most common and could have produced this 
picture. Such a lesion at the cardia of the stomach could, b3’’ direct extension, 
involve adjacent organs such as the spleen, yet not be obvious upon roent- 

Fig. 1. Lymphosarcoma of the stomach (N-13-47) in a white male aged 48. The entire 
stomach, except 4 cm. of the pjdoric end, was involved causing thickening of the wall up to 
2.0 cm. along the greater curvature. The pattern of the mucosa as well as that of the wall 
was partl\' or completel}' obliterated. There was a crater-like elevation with heaped-up 
margins and excavated center. 

Fig. 2. Neoplastic involvement of the epicardium and m 3 ’’ocardium. Narrowing of the 
left atrioventricular orifice with calcification of the mitral valve and thickening and calcifi- 
cation of the chordae tendineae. 

Fig. 3. Neoplastic nodules in the kidney from lymphosarcoma of the stomach. 
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genologic examination. A tuberculous lesion causing a mass in the wall of the 
stomach would be most unusual. It is not possible to narrow down the diag- 
nosis further than to saj’- that the patient had a malignant neoplasm involving 
the stomach. In such a case exploratoiy laparotomj’- is certainly indicated. 
Lymphosarcomas or sarcomas of other types frequently are inoperable. In this 
case, at the time of operation extension to the spleen and metastasis to other 
parts of the peritoneal cavity had occurred, and it was not feasible to attempt 
excision of the growth. The neoplasm involved the cardia and the patient’s 
condition was so poor that a gastrostomy was not warranted. Gastrostomy in 
lesions of the cardia does not appreciabb'- prolong life nor does it relieve the 
suffering of the patient. Mj-- conclusion is that this patient had a malignant 
neoplasm probably primaiy in the stomach and probably a sarcoma, and that he 
died of pneumonia following the exploratorj'^ operation.” 

NECROPSY FINDINGS 

Dr. Halperl. “At necropsy there was evidence of loss of weight. The muscula" 
ture of the extremities was wasted, and there was pitting on pressure of the feet 
and anldes. The peritoneal cavity contained about 250 cc. of blood-tinged fluid. 
In the left pleural cavitj'’ there was 2500 cc. of similar fluid with a specific gravity 
of 1.025. The right pleural cavity contained 250 cc. and the pericardial cavity 
35 cc. of fluid. All these surfaces were glazed by neoplastic tissue causing ad- 
hesions between adjacent surfaces. There were also raised plaques of neoplastic 
deposit. The entire stomach up to 4 cm. proximal to the pyloric end was involved 
bj'’ a neoplastic process causing thickening of the wall up to 2.5 cm. along the 
greater curvature (Fig. 1). The neoplastic tissue was gray-white with a rubbery 
consistenc 3 ^ On the posterior Avail there AA^as a crater-like elevation 5 cm. in 
diameter Avith the margins heaped up and an excavation in the center 2.5 cm. 
deep. The mass AA*as 14 cm. in diameter and, apparently by direct extension, had 
inAmh'ed the diaphragm, the liver, the spleen and the left adrenal gland. There 
Avas enlargement and neoplastic involvement of the mesenteric and retroperi- 
toneal lymph nodes. The left lung Avas collapsed, lumpy, and Aveighed 560 Gm. 
The right lung AA'eighed 1220 Gm. and on section disclosed gray-red areas of con- 
solidation. The heart Avas not enlarged and AA^eighed 280 Gm. In addition to 
invoh^ement of the epicardium, neoplastic tissue also infiltrated the myocardium, 
(Fig. 2). There Avas narrowing of the left atrioA’'entricular orifice, Avith calcifica- 
tion of the mitral Amh'-e, and thickening and calcification of the chordae tendeneae 
extending to the papillary muscles. The aortic vahi'e AA^as stiff, the cusps thick- 
ened, the commissures fused, and the orifice narrOAved. The AA^all of the right 
A'entricle Avas 0.8 cm. thick. The AA^all of the gallbladder AA^as thickened, the 
mucosal pattern aa'us preserA'^ed, and the lumen contained some facetted calculi. 
There Avas an area of thickening in the fundus. On microscopic examination 

Fig. 4. Neoplastic infiltration in gastric mucosa and submucosa by large b^mphoid cells. 
X 200. 

Fig. 5. Infiltration of neoplastic cells between renal tubules and glomeruli. X 100. 

Fig. 6. InAmh'ement of the spleen, apparentb’- bj’’ direct extension. The neoplastic cells 
are piled on the capsule and infiltrate the subjacent splenic tissue. X 100. 








































582 


HALPERT AND STONE 


this had the appearance of an adenomj^oma: acinar tubular structures, lined by 
cuboidal or columnar cells in a scanty connective tissue stroma between delicate 
or coarse, interlacing, smooth muscle bundles. Such an adenomyoma is the 
anlage either of a part of the fundus which did not develop or of the undeveloped 
fundus of a bifid or bilobed gallbladder. Both kidneys contained nodular areas 
of tumor which measured up to 3 cm. in diameter and produced some distortion 
of the calices (Fig. 3). The prostate was slightly enlarged, and there were slight 
trabecidations of the urinary bladder with two diverticula, each 1 cm. in di- 
ameter.” 


COMMENT AND ANATOMIC DIAGNOSIS 

The edema of the feet and ankles with the accumulation of fluid in all the 
serous cavities was caused by a combination of nutritional deficiency with hypo- 
proteinemia, by interference with the flow of lymph as the result of the neoplastic 
involvement, and by the terminal pneumonia. 

The valvular changes in the heart confirmed the history of rheumatic disease. 
The gross and microscopic changes in the lungs were those of pneumonia which 
was the actual cause of death. There were also scattered areas of neoplastic 
involvement in the lung parenchyma as well as in the pleura. 

The microscopic structure of the neoplasm as revealed by biopsy was that of a 
Ijunphosarcoma. The component cells were two to four times as large as ordi- 
nary lymphocytes, had round or oval, deeply stained, compact or reticulated 
nuclei and a barely discernible cytoplasm. The stroma Avas fibrillar, scanty, or 
not evident. There was a striking uniformity and lack of pleomorphism of the 
cells. The cellular patterns and mode of infiltration were similar at all sites of 
involvement, in the stomach (Fig. 4), in the spleen (Fig. 5), in the Iddneys (Fig. 
6), in the myocardium and elsewhere. The gross distribution of the neoplasm 
strongly suggested that it originated in the wall of the stomach Avhich was ex- 
tensively involved. Thence, the growth spread by direct extension to the spleen, 
diaphragm and peritoneal surfaces. The spread elsewhere may have been by 
further direct extension, or by means of lymph channels and by the blood stream. 
There is no reason to assume that local foci of lymphatic tissue Avere actiA’^ated to 
neoplastic proliferation in any of the sites of involvement. Like the tissues of 
other organs, the lymphatic tissues, aaLou involved, seemed to be inA’^aded and 
replaced rather than stimulated. The final anatomic diagnosis aa'rs: 

Wound of recent operation : exploratory laparotomy and excision of portion of 
neoplasm of stomach for biopsy. Lymphosarcoma of stomach A\dth inAmlvement 
of spleen, liA’^er, adrenal glands, pancreas, kidneys, heart, lungs, peritoneal, 
pericardial and pleural surfaces and mesenteric, retroperitoneal and mediastinal 
Ijonph nodes. H3’'drohemothorax, left; hj’^drothorax, right; Itydropericardium 
and ascites. Emaciation AAuth edema of ankles. Bronchitis, bronchiolitis and 
pneumonia, focal, bilateral. Healed mitral and aortic A’^ahnilitis AA'ith calcifica- 
tion and stenosis. Sclerosis of aorta AAuth calcification. Cardiac h5’’pertrophy, 
right A'^entricle. Cholecystitis, chronic, AAutli cholelithiasis (mixed gallstones). 
Adenom 3 mma of fundus of gallbladder. Hyperplasia of prostate AA'ith h3’’per- 
troph3’- and diverticula of urinary bladder. 
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Determination of Circulating Red Blood Cell Volume with Radioactive Phosphorus. R. T- 
Nibset, B. Porter, W. V. Thautman, Jr., R. M. Bell, W. Parsox, C. Lyons and H. S. 
May'Erson. Am. J. Physiol., 165: 226-231, 1948. 

Comparison of Results of Measurement of Red Blood Cell Volume by Direct and Indirect 
Technics. H. S. Mayerson, C. Lyons, W. Parson, R. T. Nibset and W. V. Traut- 
MAN, Jr. Am. J. Physiol., 165: 232-238, 1948. 

In the first paper the authors describe the technic for studying the total blood volume, 
using radioactive phosphorusinthelabollingofasmall sample of the patient’s blood. Since 
the amount of isotope is small and represents A of the safe tolerance dose, and with 76 per 
cent e.xcretion of the material in48 hours, there is no apparent danger. The test issimple and 
involves the addition of 50 microcuries of P^-to 10ml. of blood, incubation for two hours, and 
re-injection of the labelled blood into the patient. Tlie blood injected and a sample re- 
moved 10 minutes later are counted, a hematocrit reading made and, by a simple formula, 
the blood volume determined. The various sources of error are discussed but thej' are not 
of any great significance. In the second paper a comparison of this method with the stand- 
ard Evans blue (T-1824) technic is studied and the results tabulated. It was found that 
the isotope technic compared favorablj' and both were in agreement. The authors empha- 
size the importance of a small correction factor in hematocrit reading because of trapped 
plasma. When this is taken into account, consistent results with P^^ can be obtained with 
repeated tests. 

Brooklyn, New York Leo M. Meyer 

Advances in o^ir Knowledge Concerning the Etiology and Treatment of Hematological Dis 
orders. C. C. Sturgis. Bull. N. Y. Acad. Med., 26: 84-99, 1949. 

This paper was read before the Graduate Fortnight of the New York Academy of Medi- 
cine in 1948 and presents an up-to-date review of recent advancements in our knowledge of 
etiology and treatment of the anemias and lymphoblastomas. The author subdivides the 
anemias into three groups and describes reasons and methods for treatment. The manage- 
ment of agranulocytosis and leukemia includes a discussion of the value of antibiotics and 
folic acid antagonists. Urethane, nitrogen mustard, Pj; and total body irradiation are 
categorized with proper emphasis given to each modality. Vitamin Bn, the animal protein 
factor of bacterial origin and the management of pernicious anemia patients sensitive to 
liver extract, are discussed. A bibliography of recent literature pertaining to all the sub- 
jects is appended. 

Leo M. Meyer 

The Laboratory Diagnosis of Sickle Cell Anemia with Special Reference to the Diagnostic 
Parameter. H.M. Perr. Blood 4: 179-185, 1949. 

Although sickle cell anemia has been recognized since 1910, no pathognomic test has 
been devised to distinguish it from sicklemia. The most common method of detecting 
the trait is to reduce the o.xyhemoglobin of the red blood cell and produce sickle cells from 
normal biconcave discs. Utilizing the effect of carbon dioxide to produce sickling, Burch 
and Winsor devised the “diagnostic parameter” which was the difference between the 
sedimentation rates of oxygenated blood and that exposed to carbon dio.xide (according to 
the Wintrobe method) . A value of 27 mm. per hour was declared to be diagnostic of acute 
sickle cell anemia. 

Using their technic with several minor modifications, this test was performed 307 times 
on 250 patients. In addition, all cases were studied with one or more of the commonly 
used sickling preparations; histories were taken, and physical examinations and necessary 
laboratory examinations were performed when indicated. Ten patients (4 per cent) had a 
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parameter of 27 mm. per hour or greater, but only one had acute sickle cell anemia. 
Fifteen patients (6 per cent) e.xhibited sickling, 8 of whom had a parameter of 27 mm. or 
more per hour. 

On the basis of this data, it was concluded that the “diagnostic parameter, while highly 
indicative of the presence of sicklemia, does not offer a means of differential diagnosis 
between sickle cell anemia and sicklemia perse.” 

Leo M. Meyer 

Multiple Myeloma. Its Clinical and Laboratory Diagnosis loith Emphasis on Electrophoretic 
Abnormalities. W. S. Adams, E. L. Alling and J. S. Laurence. Am. J. Med., 6: 141- 
161,1949. 

This paper is based on data obtained from 61 patients with multiple myeloma. The 
clinical observations noted the frequency of poor dentition; the high incidence in the male 
over 50 years of age; bone and muscle pain; weight loss; gastrointestinal complaints; fever, 
pallor and bleeding ; and neurological sequelae. Less frequently an enlarged liver, or spleen 
or a bone tumor can be felt. Among the laboratory findings alterations of the electro- 
phoretic pattern of the plasma proteins were noted in 100 per cent of patients. The authors 
describe these changes in great detail and present many figures to demonstrate the differ- 
ences. Other frequent laboratory changes observed were the marked plasmacytosis of 
the bone marrow; anemia; bone changes on x-ray; hyperproteinemia withhypo-albuminemia 
and hyperglobulinemia ; rouleaux formation of erythrocytes; renal insufficiency with 
azotemia; elevated alkaline phosphatase in blood; and Bence-Jones proteinuria. The 
authors describe the “myeloma cell” in detail and indicate its close relationship to the 
plasma cell. They describe the most frequent x-ray finding to be a widespread osteoporosis 
of the skeleton which is in accord with the recent observations of this reviewer. Another 
interesting suggestion is the development of a bright blue color to Wright-stained peripheral 
blood smears, thought to be due to the hj'perproteinemia. A short discussion on differ- 
ential diagnosis and treatment is included. 

Leo M. Meyer 

Experiments on Histamine Refractoriness. III. The Effect of Histamine Pretreatment on 
the Establishment of Active Sensitization. Laurence Farmer. J. Allergjq 19: 358-360, 
1948. IV. Histamine Pretreatment in Eggwhite-Sensitized Guinea Pigs. J. Allergy, 19: 
361-364, 1948. 

Guinea pigs were sensitized by normal horse serum and then given repeated intraperi- 
toneal injections of histamine acid phosphate. They were then bled and the serum was 
used to sensitize normal pigs passively. The latter were injected with normal horse serum 
24 hours later. 

The same method was used, substituting histamine azoprotein for histamine. The 
number of deaths was approximately the same among pigs that had received no protective 
injections, and those that had been injected with histamine and histamine azoprotein. 

Somewhat similar experiments were carried out sensitizing the animals with eggwhitc and 
use of the uterine strip to determine sensitivity. Pretreatment with histamine and his- 
tamine azoprotein failed to decrease the anaphylactic response to the egg. 

Dallas, Texas Harvey' Black 

Studies of Fixed Rabies Virjis Propagated in the Brain of Guinea Pig Fetus. Chen Chen- 
Jen and Samuel H. Zia. J. Immunol., 60: 17-22, 1948. 

Fixed rabies cultivated in the developing fetal brain of the guinea pig in.utero may be 
put through repeated passages without loss of virulence. It is fully antigenic and makes a 
vaccine comparable to that of infected adult brain tissue. The advantages of this method 
are that fetal brain tissue is nonantigenic; that the method is very simple and no special 
skill is required to master the technic; the chance of contamination is very slight. It is 
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suggested that fetuses of larger animals might be used so that larger amounts of vaccine 
could be produced. 

Harvey Black 

Study on the ^lechunisin of Dcvino-ttiis V cncnciici in the Guinea Ply with a Gemonsiration of 
Skin-Sensitizing Antibody by Passive Transfer. Seymour B. Crepea axd Robert 
Cooke. J. Allergy, 19: 353-356, 1948. 

Guinea pigs were sensitized to poison-ivy extract by repeated application of the antigen 
to the skin. Injections were then made into normal pigs using the serum of the sensitized 
pigs, cells expressed from the spleen and the wash water from the last washing of the cells. 
Sensitivity of the skin to poison-ivy antigen could be shown in 16 of the 19 that received the 
splenic cells. Seven of 15 receiving injections of serum gave slight skin reactions. The 
reaction from the washwater was slight in two. The antibody did not pass through the 
placenta. 

Harvey Black 

The Determination of the Optimal Hemolysis Level for Use in the Complement-Fixation Test. 
James W. Fisher. J. Immunol., 60: 85-90, 1948. 

Use of the logistic function for determining the amount of complement required to pro- 
duce 50 per cent hemolysis has made available a method for assaying the acti vitj- of hemoij'sis 
other than in terms of minimal hemolytic dose. When these units are plotted against the 
various levels of hemolysin on ordinary coordinate paper, a hj'perbolic curve results from 
which the optimal concentration of hemolysin is chosen as “that beyond which further in- 
crease fails to enhance appreciably the hemolytic activity of complement.” 

A modified spectrophotometric method of complement assay is used to determine ob- 
jectively the optimal level of hemolysin. The curves of hemolysis at a number of levels 
are described by a famil 3 ^ of linear regression lines that have a common origin but differ in 
slope. The optimal level is that dose which produces the maximum sensitivity of erythro- 
cytes to complement as shown by the steepest line. 

Harvey Black 

Gutartiger Riesenzelltumor mil ^[aligner Entartung nach 4 Jahren und Osteoarthropathie 
Hypertrophiante Pneumique durch Lungenmetastase. F. Kollbrunner. Oncologia, 
1:153,1948. 

The difference of opinion on the true character of giant cell lesions of bone continues 
with the contribution of Kollbrunner, a radiologist, on "Benign giant cell tumor with 
malignant degeneration after four years and with pulmonary osteoarthropathj’ bj* lung 
metastasis”. In 1935 or 1936, a gardener (born 1900) injured his left leg and had difficulty 
in walking for three months. A similar accident with comparable results occurred in 1937 ; 
this time the leg progressively swelled. In November 1939 there was x-ray evidence of 
giant cell tumor in the left fibular head which was then excised; microscopic examination 
confirmed the diagnosis. Roentgenotherapy was then instituted. 

A post-operative fistula did not close for nine months, although the patient was other- 
wise well and there was cortical regeneration. Swelling and pain returned, and in July 
penetration of the bony capsule by tumor was recognized. In November 1939, just four 
j'ears after the original operation, the upper end of the left fibula was removed and the 
pathologist reported “sarcomatous degenerated brown giant cell tumor.” Julj' 1944, there 
were no roentgenologic thoracic changes, and from August to September the leg was 
again x-radiated. All this time the man used crutches but later became bed-ridden. 

In January 1945, an ulcer developed at the site of the tumor, and right bronchopneumonic 
foci were identified. The left leg and lower third of the thigh were amputated in May, 
with good healing. The patient had been complaining, however, of joint pains and swelling 
of hands and feet for about si.x months. Late in Januarj’ 1946, there was a radiologic 
broad thoracic shadow, and characteristic changes in hands and feet of pulmonarj' ostco- 
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arthropathj'. Death came May 1947. A large polymorphous cellular sarcoma of the left 
lung was found, with compression and shift of the mediastinum to the right. 

The author states that only two-thirds of giant cell tumors remain benign, while the 
other one-third becomes malignant and is resistant to all treatment. He, therefore, sug- 
gests careful follow-up of all such lesions with frequent .\-ray and clinical examinations. 
Fot him, roentgenotherapy remains the treatment of choice. 

Fori Wayne, Indiana S. M. IIabson 

Ginccomastia con Degenerazionc Canccrigna in Proslatico dopo Tratlamcnlo Eslrogcno. 

Giovanni F. Gardini. Oncologia, 1: 129, 1948. 

The Italian title, “ G 3 'necomastia with cancerous degeneration in a prostatic [patient] 
after estrogenic treatment”, fails to indicate that the neoplasm appeared in the breast, 
or that the patient suffered from carcinoma of the prostate. A 60 j^ear old man was first 
seen in Jul 3 ' 1945 with what was diagnosed clinically as prostatic carcinoma (c 3 'stoscop 3 ' 
was not recorded), and roentgen therap 3 ’^ instituted. A year later there was evidence of 
osteoplastic vertebral metastasis, and also enlargement of supraclavicular, lateral cervical, 
and axillar 3 ’' l 3 'mph nodes. A node (site not stated) was excised and Businco reported 
secondary carcinoma, which Gardini, a member of the department of radiology at the Uni- 
versit 3 ' of Bologna, regarded as metastatic from the prostate. X-ray therap 3 '^ was again 
applied. August 1946 the 13 'mph nodal status was unchanged. C 3 'stoscop 3 '^ uncovered 
a circumscribed vegetative lesion at the urinar 3 ' bladder trigone, especially pronounced 
on the right side. Rectal examination suggested that the prostate, rather than the bladder 
was primarily attacked. Estrogen treatment was begun. In December 1946, the man 
was greatly improved, the prostate better delimited and somewhat softer, and the vesical 
newgrowth had disappeared. 

In February 1947, vesical and urinary status was unchanged, but lymph node enlarge- 
ment had reappeared; biopsy was done, and the microscopic picture was similar to that of 
July 1946. Estrogen therapy was continued in the same dosage (6 mg. daily) but with a 
different preparation, and another course of .x-ra 3 ' treatment carried out. 

In May 1947, there was no adenopathy, but both breasts were enlarged. The vertebral 
lesion, formerl 3 ' seen in the thoracic area, was now also noted in the lumbar region, pelvis, 
and left femur. Two months later (July) there was a tumor in the left breast, and that 
organ was removed. Grossl 3 ', the neoplasm suggested cancer, and, microscopically, 
Businco described an “infiltrating neoplasm of epithelial nature, most probabl 3 ''secondar 3 ’'”. 
The photomicrographs of the two biopS 3 " specimens and of the mammar 3 ' newgrowth are 
much alike. 

In the months which followed, there was urinaiy suppression (the vesical lesion had 
reappeared), increasing submaxillar 3 '^ lymph node enlargement, and the appearance of 
neoplasm in the operative scar. A few da 3 's before death (October 1947), much of the 
skeleton was riddled b 3 " osteoplastic metastasis. 

At necrops 3 " carcinoma was found in the bladder, presumabl 3 ' of vesical origin. There 
was infiltration of the pelvic tissues, and metastasis to peritoneum, to aortic, mediastinal 
and cervical l 3 'mph nodes, to bones, to both adrenal glands, and to the skin of the left 
breast. Microscopicall 3 % normal prostatic tissues were not identifiable; the organ was 
entireh" replaced 113 ' newgrowth. Gardini regarded the tumor as intrinsic prostatic cancer. 

As for the mammar 3 ' tumor he considered it primar 3 " in the breast, provoked, as was the 
g 3 'necomastia, b 3 ' the hormone treatment. Examination of the photomicrograph of the 
breast cancer, however, tends to support the view that that new growth was metastatic 
from the prostatic carcinoma. 

One observation of Gardini is worth recording, namel 3 ', that metastases present before 
the initiation of estrogen therap 3 ' became, for a short time, less radioresistant. 

S. M. Rabson 

Mctastasicrcndcr Hypernephroidcr Nicren-hnnor mil Ungewohnlich Langcm Kranl'heilsvcr- 

lanf. Cit. Botsztejn and H. U. Zollinger. Oncologia, 1: 165, 1948. 
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At the age of 57 years a woman noted difficulty in swallowing, a faint sense of weakness, 
and slight weight loss. Iodine therapy was fruitless and one-half year later (September 
1939) she entered the hospital. There was a diffuse struma, with tracheal compression. 
In the .\-ray film there was evidence of large nodular metastasis in both lungs. This was 
assumed to be secondary to thyroid carcinoma, and neither operation nor roentgenotherapy 
was attempted. One-half year later, because of increasing respiratory difficulty, partial 
thyroidectomy was performed. Despite the metastatic state the general condition was 
good, and the patient went home after a week. Microscopicalh', in the thyroid specimen, 
there was no evidence of anaplasia. Many cells were foamy, and the diagnosis was “struma 
carcinomatosa, in part solid simple, and in part large cellular, small alveolar (Gotzowa)”. 

For six years the woman remained free of symptoms and fully well, even though the size 
and number of the lung metastases increased; there was no recurrence of the struma. 
Early in 1946, however, there was increasing pain in the left leg caused by metastasis in 
the great trochanter. X-radiation was given in July 1946. Four months later, the femoral 
neoplasm was unchanged, but the pulmonary metastases were more prominent. Death 
came in January 1948, with evidence of right-sided heart failure. 

At necropsy, the primar 3 ' neoplasm, a hj’pernephroid carcinoma, was found in the left 
kidne 3 ', and secondary growths in the anterior mediastinum, lungs, left femoral neck, and 
thyroid. It was recognized that the neoplasm in the resected portion of th 3 -roid, too, was 
metastatic renal cancer. The long period of life with neoplasia is attributed to “stagna- 
tion on a relatively lower level of malignanc 3 ' in the theojy of Apitz” (Apitz, K. ; Virchows 
Arch, f . path. Anat. , 301 : 593, 1943) . 

S. M. Rabson 

EinNickhaulcarcinom bei einern Hirsch. Ren^; Bernoulli. Oncologia, 1: 178, 1948. 

Bernoulli adds another report to the growing literature on neoplasia in wild animals. 
A papillomatous cystic carcinoma is described in the nictating membrane of an old deer 
hind. 

S. M. Rabson 

Beitrdge zur Rolle des Follikelhormons bei dcr Entslehing dcs Gcbcirmultcrschlemhautkrcbscs. 

L. Von Vaczy. Oncologia, 1: 183, 1948. 

“In a review of ten 3 'ears of operative material at the II. G 3 'nocolog 3 ' Clinic, Budapest, 
8 cases of endometrial carcinoma, 2.1%, were found among 364 cases of glandular-cystic 
h 3 'perplasia. The appearance of cancer in glandular-c 3 ’stic lyperplasia in so high a number 
supports the concept of those investigators who ascribe a role to follicle hormone in the 
appearance of genital carcinoma.” (Author’s summar 3 '.) 

Sippetilafel mil Gehduflcm Krehsvorkommen. Umberto Cocchi and Peter Stueckel- 

BEROER. Oncologia, 1 : 143 , 1948. 

Cocchi and Stueckelberger ver 3 ' cautious^' introduce “Ancestral Tree with Frequent 
Appearance of Cancer” by remarking that the technicall 3 ' uninitiated tend to regard the fre- 
quent appearance of cancer in a single famil 3 ’^ as evidence of an inherited disposition. Such 
a state can be complete^' accidental, especiall 3 ' in Switzerland where 16% of deaths in 
recent 3 'ears are ascribed to malignant neoplasia. Bashford (Bashford, E. F.: Deutsch. 
med. Wchnschr., 4, 1913) is quoted on the probabilit 3 ' of cancer in 100 families, each with 
6 members, all over 35 3 ’ears of age, and in a population where 10 per cent of deaths arc 
caused 63 ^ tumors. Fift 3 '-one families will be free, 36 will have one or more cases, 11, two 
or more, and 3, three or more. Climate, habits of life, customs, and occupation, also pla 3 ' 
their parts, if not in direct causation, at least as predisposing or e.xaggerating factors. 

The authors point out that it is not possible toseparate “environmental” from hereditar 3 ' 
cancer, that “ever 3 ’ characteristic of a phenot 3 ’pc is the reaction to external stimuli of one 
or more genes in the genot 3 'pe”, and that cancer, as such, is not hereditar 3 ' but is a phe- 
nomenon of the phenotA’pe. Heredit 3 ' in cancer ma 3 ' be studied In’ famil 3 ’ tree, investiga- 
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tion of twins, by mass statistics, and bj' ancestral investigation; the advantages and dis- 
advantages of each method are evaluated. 

The study begins with a 66 j'ear old woman with gastric carcinoma, who stated that 
cancer was especially common among her relatives. She was one of 8 siblings, of whom 

2 were alive; one of the other 4 died of neoplasia (gastric). A cousin had tongue cancer, 
and of 7 uncles, aunts, father and mother, all dead, 6 had passed awa 3 ' with cancer (including 

3 gastric and 2 intestinal). Of 4 grandparents, 2 were known to have perished with new- 
growths. In short, of 21 of 24 persons about whom reliable information was known, 10 
had cancer. 

With this as a basis, the authors then investigated numerous branches of the familj', and 
found 296 persons in 8 generations; information was available concerning 281. Of 281, 17 
(6 per cent) had cancer: stomach, 12; pancreas, 1; rectum, 1 ; tongue, 1; larj'nx or esophagus, 
1; uterus, 1. None was found under 40 j’cars old; of the 98 living or dead, over 40 j’ears, 
17.3 per cent, and of the 131 over 30 years, 13 per cent, were attacked bj- neoplasia. If 
the statistics are concerned only with the dead members of the group, 32.7 per cent of those 
who died at or over 40 years of age succumbed to cancer. This high percentage is more 
than double the calculated value for Swiss over 40 j'ears old for the years 1931 to 1941 ; this 
status is also true for the group over 30 j'ears of age. 

Cocchi and Stueckelberger conclude by remarking that “with this accumulation of 
malignant tumors we can speak of a cancer group [clan] analogous to the concept of cancer 
family. This is an e.xceptionally rare occurrence, because, among our 168 groups, we have 
only thrice encountered a similar cancer accumulation, which justifies us in regarding a 
group as a cancer group.” 

S. M. Rabson 

Die Lebcnsfdhigkeii von Mycobaclcriuni lubcrcnlosis in Schwcizcrischcn Kasesorten. P. 

ICastli. Schweiz. Ztschr. f. Path. u. Bakt., 11: 408, 1948. 

In this somewhat disturbed world, other nations must export to secure dollars with which 
to purchase our products. Among Switzerland’s exports is Swiss cheese, for which we are 
a good customer. The current opinion in America holds that all milk, including that for 
cheese-making, be pasteurized. The Swiss find, however, that thej' cannot produce a hard 
cheese of high quality with pasteurized milk, hence, a dilemma which Kilstli has attemp- 
ted to resolve. Guinea pig-inoculation e.xperiments in which the animals are injected with 
emulsions of cheese made with tubercle bacillus-infected milk indicate that negative re- 
sults are consistently obtained after the cheese is a month old. The reasons for this sterility 
may include the low water content of the cheese, as well as the presence of bactericidal or 
antibiotic substances earl in the manufacture. Tison (Ann. Inst. Pasteur, 1947) described 
bactericidal effects of proteolytic microorganisms, and Mattick and Hirsch (Lancet, 1946), 
antibiotic action of some lactic acid streptococci on the tubercle bacillus. Swiss cheese 
manufacture may offer a fertile field for streptomycin competitors. 

S. M. Rabson 

Die Eiweizsstoffivechselslorungen des Plasmocylotnkrankcn. K. A. Brass. Frankf. Ztschr. 

f . Path., 59: 413, 1948. 

Brass has previously'’ reported on the morphology of protein metabolic disturbances in 
myeloma (Frankf. Ztschr. f. Path., 67:367,481, 1943; 68: 56, 1943). In the present communi- 
cation he describes 7 cases of mj'eloma in 3 of which pathologic protein crj'stals, “para-pro- 
teins” (Apitz, K.: Virchows Arch. f. path. Anat., 300: 113, 1937; 306: 631, 1940), were identi- 
fied in the plasmocj'tes. Apitz considers the presence of the crj'stals as an expression of 
protein secretion but Brass regards them as indicating metabolic disturbance in which the 
cells are unable to elaborate the metabolic building blocks proffered them. 

In the 4 other cases Brass saw the crj'stals or “colloid-cry'stals” outside the plasmocj'tes. 
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In one instance in which only the bone marrow was studied, the material was found in the 
reticulum, but the tumor cells were free of the material. In another, thelvupffereells of the 
liver and the splenic venous endothelium were affected. The third case involved the endo- 
thelium of the small veins of the spleen, as well as the plasmocytes. In the fourth subject, 
not only the splenic endothelium, but also renal tubules, stromal cells, interstitial leuko- 
cytes, and even lymphatic endothelium sheltered the abnormal protein. 

With Apitz, Brass regards Russell’s bodies as evidence of the “plasma cell nature of 
myelomas”. In addition, he has seen the bodies as inclusions in plasmocytes in quantities 
not ordinarily found in plasma-cell infiltrates. 

The author also devotes attention to the role of the kidney in myeloma. Of the 5 of 7 
cases in which there were both adequate history and anatomic material, death was caused 
by uremia in 3 instances. Unlike Ehrich (Ztschr. f. klin. hied., 121: 398, 1932), who at- 
tributed renal insufiicienc 3 ' to mechanic.al plugging of renal tubules bj' casts, Brass joins 
Nonnenbruch (Deutsch. Arch. f. klin. Med., 189: 56, 1942) in ascribing the cause of renal 
failure to extrarenal factors. He reserves discussion of interstitial nephritis (edema, in- 
filtration with IjTOphocj’tes, plasma cells, and leukocj'tes) so frequently encountered, for a 
later report. 

S. M.Rabson 

Circulating Anticoagulant as a Cause of Hemorrhagic Diathesis in Man. C. Lockakd Con- 

lev, Howard K. Rathbun, William I. Morse, II, and James E. Robinson, Jr. Bull. 

Johns Hopkins Hosp., 83: 288-296, 1948. 

Most hemorrhagic sjmdromes are associated with defective blood coagulation attributed 
to a deficiency of one of the components necessarj^ for the mechanism of the coagulation 
sj'stem. The authors studied three patients in whom a hemorrhagic syndrome resulted 
from the spontaneous occurrence of an anticoagulant in the circulating blood. 

Blood was withdrawn from each of the three patients using silicone-treated needles, 
syringes and tubes. The supernatant plasma, after centrifugation, was essentiallj’ plate- 
let-free and failed to clot even when stored for daj's in glass tubes. Small amounts of these 
plasmas acted as a powerful anticoagulant when added to freshlj- drawn normal human 
blood. In the first two cases, the anticoagulant present was of such titer that one part of 
the patient’s plasma in 100 parts of normal blood prolonged the clotting time of the latter 
to an appreciable e.xtent. Toluidine blue and protamine (known heparin antagonists) 
were without significant effect on the clotting time of these patients. The anticoagulant 
was not destroyed by dialj’^sis against normal saline solution or bj' heating to 65 C. for five 
minutes. The three anticoagulants appeared to act at different stages in the coagulation 
system. 

The literature of similar cases is reviewed, and the authors emphasize the necessitj' for 
adequate anticoagulant assaj’s before placing such patients in the diagnostic categoiy of 
“pseudo-hemophilia” or similar conditions. 

Cleveland Ben Fisher 

Further Studies On the Gram Stain. Herman Baker and IValter Lvn.n Blood. J. Bact., 

66: 387-390, 1948. 

The theory'' of the Gram stain is reviewed, beginning with the earliest ideas and ehrono- 
logicallj" proceeding through the biochemical-bactcriologic studies of the past five j-cars. 
It is noted that the Gram-staining characteristics of organisms maj- be changed bj' altering 
the ph 3 'sical and biochemical conditions of the substrate. 

The authors’ own stud 3 ' concerns production of Gram-positiveness in cultures of Escher- 
ichia coli b 3 " the addition of a highl 3 ’ viscous preparation of dcso.X 3 Tibonucleic acid. The 
Gram-positiveness could be washed awa 3 ' with distilled water, but not with plu'siologic 
saline solution. 


Ben Fisher 
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Inconstancy and Variability of the Vascular Fragility Test Even in Purpuric Conditions. 

J. Roskam, Cii. Rexard, and L. Swaeue. Blood., 3: 1112-1119, 1948. 

The association of both hemic and vascular factors in the production of purpura is re- 
viewed. Using the “venostasis” type of vascular fragility test, the authors noted that the 
hemorrhagic lesions which were produced had a qualitative and a quantitative significance. 
Petechiae which had a diameter greater than 1 mm. were more often associated with classical 
hemorrhagic disease, and were observed to parallel an increased bleeding time. 

Two cases of “purpura simple.v” and a case of thrombocytopenic purpura are reviewed 
and the inconstant results of the vascular fragility test in these three cases is demonstrated. 
However, the authors are rather vague as to the possible etiologj" of the purpura in the 
first two cases (hypersensitivity?). This dissimilarity in etiolog 3 " ma 3 " account for the 
variable results in their observations. 

Ben Fisher 

The Value and the Limitations of the Coagxdation Time in the Study of the Hemorrhagic Dis- 
eases. Armand J. Quick, Rene Honorato C., and Mario Stefanini. Blood, 3: 1120- 

1129,1948. 

This interesting paper attempts to minimize the empirical status of the coagulation- 
time test and highlights the advantages and disadvantages of this procedure as applied 
in a practical manner. The significance of the test is discussed in light of the recent dis- 
coveries of new coagulation factors, and of new information concerning the mechanism of 
the clotting defect in various clinical conditions, especially hemophilia. 

It is emphasized that the chief value of the coagulation test is in its screening of possible 
prolonged bleeding. However, further stud 3 ' of other factors is then indicated to classify 
the defect properl 3 e Quick’s prothrombin consumption test is also discussed. 

Ben Fisher 

A Method of Stainmg Nucleoli of Cells in Fresh Benign and Malignant Tissues. W. W. 

.•kYRES. Cancer Research, 8 : 352-360, 1948. 

The increasing utilization of desquamative C 3 'tolog 3 ’ for cancer diagnosis puts a premium 
on an 3 ' method 113 ' which distinctive features might be demonstrated in isolated malignant 
cells. The author attempts to utilize for such a purpose supravital staining of nucleoli in 
fresh tissues, transudates and e.Nudatcs. Azure C, a methylene blue derivative, is used in 
0.25 or 0.5 per cent solution in meth 3 d alcohol. IMicroslides are stained with the solution 
which is permitted to evaporate. A suspension of the cells to be c.\'amined in human serum 
is prepared on a coverslip which is then inverted over the stained slide. Within one to 15 
minutes the slides can be read. The nucleoli stain a uniforml 3 ’^ dark azure, while nuclei 
do not stain at all, or only faintly. The structural details of nucleoli in a number of normal 
blood and tissue cells are described, and contrasted with those of malignant cells (10 photo- 
micrographs) . In cancer cells, evidence of nucleolar division and of loss of polarit 3 '- was 
frequentl 3 ' noted, although these changes are not strictly pathognomonic. Nevertheless, 
the author has found the method of supravital nucleolar staining useful and reliable in 
about 200 cases. He calls special attention to the help derived from the method in distin- 
guishing in bod 3 ' fluids mesothelial cells and macrophages from cancer cells. He also pro- 
poses to use the stain in conjunction with frozen sections in order to visualize cytologic 
details. 

Chicago Kurt Stern 
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Handbook of Practical Bacteriology. A Guide to Bacteriological Laboratory Work. Ed. S. 
T. J. AIackie, C.B.E., M.D., LL.D., D.P.H., Professor of Bacteriology, University of 
Edinburgh; Honorary Bacteriologist to the Ro 3 'al Infirmary, Edinburgh; Director of 
Bacteriological Services, City of Edinburgh; and J. E. McCautxev, M.D., D.Sc., Direc- 
tor of Research and Pathological Services, London County Council; Fellow of the 
Rockefeller Institute for Medical Research, New York. 624 pp. $7.00. Baltimore: 
The Williams & Wilkins Companj', 194S. 

This American edition of a te.xt familiar for j'ears to students and laboratory' workers 
in England should be a welcome addition to the bacteriological library. Among American 
texts. Diagnostic Bacteriology by Schaub and Foley, is perhaps the nearest equivalent to 
“Mackie and McCartney”, although it is not nearly so comprehensive in its subject matter. 

Part I of Mackie and McCartnej' deals with the general biology of microorganisms and 
with immunity in relation to practical bacteriology. Part II is concerned with bacterio- 
logical technic, while Part III is a highly condensed discussion of pathogenic and com- 
mensal microorganisms, including filterable viruses and rickettsiae, together with the 
application of this information in bacteriological diagnosis. The subject matter has been 
brought up to date on such items as the testing of antibiotics, the Kahn verification test, 
electron microscopj' and fluorescence. 

In the opinion of the reviewer, this is an unusually well written, usable text for the 
student or practical worker. The information on both theory and procedures is clear and 
up-to-date. A happy balance has been maintained in the presentation of theory and in 
its application. Statements are concise but readily grasped by the worker possessing 
limited knowledge of the field. The discussion of commensal organisms which accompanies 
each group of pathogens is of considerable value; it points out possible sources of error to 
the ine.vperienced worker. 

Because of differences in the source of media and reagents, as well as differences in 
laboratory practices, an American reader frequently must “translate” the text into more 
familiar terms or products. There is evidence of the lack of certain precision instruments 
which we take for granted, such as the use of indicators ratlier than a pH meter. Such 
differences will perhaps add, rather than detract from the interest American workers ex- 
perience in this text. 

Lansing, Michigan G. D. Cu.mmixgs 

Zinsser’s Textbook of Bacteriology. Ed. 9. Revised by David T. S.\riTn, M.D., Professor 
of Bacteriology and Associate Professor of Medicine, Duke University School of Medi- 
cine. By Doxald S. Martin, AI.D.; Norman F. Conant, Ph.D.; Joseph W. Beard, 
M.D.; Grant Taylor, M.D.; Henry I. Kohn, M.D.; and Mary .V. Poston, M.A., all 
of Duke Univereity School of Medicine. 992 pp., 251 figs. $10.00. Now York: Ap- 
pleton-Century-Crofls, Inc., 1948. 

Although the ninth edition follows verj- closely and with only minor variations tiie 
general outline of construction used in previous editions, the text has been entirely reset 
and very largel.v rewritten. Information is current and includes references through 1917. 
The first portion of the book concerns itself with the general principles of bacteriolog.v and 
immunology and summarizes verj' well current information in these fields. The authors 
are to be particularh- commended for their presentation, in text and illustration, of the 
recent information made available through the medium of the electron microscojic. The 
portion of the text dealing with immunological principles and procedures presents a diffi- 
cult subject in a very lucid and understandable wa\'. The remainder of the text discusses 
infectious disease by etiologic agent, presenting as a unit the Iiactcriology, clinical sj-mp- 
tomatology, epidemiolog.v, proplu-laxis and thcrapj’. Of particular interest is the apparent 
ease with which the authors discuss the difficult problem of the antigenic structure of 
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Salmonella and Shigella. Information in reference to specific biologic products for im- 
munization or therapy is presented in more detail than is customary in a text book of this 
type. In general, physicians or medical students will find adequate, and in the main, very 
accurate information in reference to the methods of preparation, standardization and use 
of biologic products. The book brings up to date current information in reference to the 
pleuropneumonia group of organisms, Q fever and Rickettsiapox. Virus diseases are 
classified and discussed on the basis of the presenting symptomatologj". As one might 
well expect, the portion of the te.xt on fungus diseases reflects the authors’ interest and 
authority in this field. 

This book is to be recommended highly as a text book for advanced students in bacteri- 
ology and immunolog}’, for medical students and for phj'sicians. Revision has been so 
complete that it may well be considered as entirely rewritten; information is current; 
coverage is adequate and in manj' aspects in more detail than in anj'- other single text book 
with which the reviewer is acquainted. 

Lansing, Michigan H. E. Cope 

Surgical Pathology. By Peter Herbut, M.D. Professor of Pathology, Jefferson Medical 

College, Philadelphia, Pa. 710 pp., 410 illus. $12.00. Philadelphia; Lea and Febiger, 

194S. 

In the preface the author clearly sets forth the aims of the book and adequately carries 
these out in the subsequent chapters. The book is primarily written as a ready reference 
for surgeons and for those preparing for specialty board examinations. It is not designed 
as an exhaustive treatise on all phases of surgical pathology, certain subjects, such as the 
brain, spinal cord and eye, being intentionally omitted. The regional approach to the 
subject is practical and adequate. In all chapters certain nonsurgical conditions of in- 
terest and relative importance are included and add to the usefulness of the work. The 
summaries of clinical findings are brief but a step in the right direction. Perhaps expansion 
of this idea would enhance the usefulness of the book to surgeons. The diseases discussed 
are frequently illustrated by photographs of gross specimens and photomicrographs of 
average to good qualitj'. A few subjects are treated sketchily, notably benign tumors 
of the kidney, concerning which I believe urologists would want to have more information. 
The discussion of adrenal tumors is omitted entirely. The selected bibliography at the 
end of each chapter is excellent and may be quite useful to pathologist as well as surgeon. 
Most references are from 1935 to 1943, with a goodly number in 1945 and some in 1946 and 
1947. The index is quite workable and complete. 

Grand Rapids, Michigan C. Allex Payne 

Techniques of Hisio- and Cytochemistry. By David Click, Pii.D., Associate Professor of 

Physiological Chemistry, The Medical School, Universit}’ of Minnesota. 531 pp., 

159 figs. SS.OO. New York and London: Interscience Publishers, 1949. 

This new book by Click is a most valuable addition to the literature of histochemical 
technic. It is the only one in English; in fact, even Lison’s old French te.xtbook is com- 
pletely out of print. 

The book deals in detail with all aspects of histochemistry in the wider sense of the word; 
both the simpler technics of direct microscopic visualization and those of emission and 
aiisorption spectroscopy, .x-rai' spectroscopi', analytical electron microscopy, radioautog- 
raphy, together with the ingenious microchemical methods developed mainl}' by the 
Carlsberg group, and procedures for the mechanical separation of cell constituents arc 
adequately covered. The bibliography is excellent. 

For the research worker in histochemistry Click’s book is indispensable and, in addi- 
tion, it will be found to be a highly' useful work of reference in all histologic laboratories. 

Chicago George Gomori 
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Introduction to Physiological and Pathological Chemistry. Ed. 3. By L. E.\rle An.N-o^\-, 

M.D., Director of Research, Medical Research Division, Sharp and Dohnie, Inc., Glen- 

olden, Pennsylvania. 595 pp., 140 figs. $4.00. St. Louis: The C. V. Mosbv Companv 

1949. * 

In the third edition of this textbook, the divisions of the previous editions are main- 
tained, Part I, Introduction to Chemical Science, Part II, Physiological and Pathological 
Chemistry; Part III, Introduction to Laboratory Chemistry; and an appendix. As in- 
dicated by the title, the emphasis is on the phj-siologic and pathologic phases; though the 
essential topics of inorganic and organic chemistry make up about 45 per cent of the text, 
exclusive of Part III. 

The book is designed primarily for nurses and should impress them with the importance 
of chemistry in medicine, as the emphasis in both text and illustrations is on the pathologic 
phases. 

However, three objections may be raised. 1. In Part II, the discussion of the metab- 
olism of each of the various tissue constituents follows the discussion of the chemistry of 
that component and precedes the full discussion of digestion. 2. Absence of a chapter 
on blood is to be regretted for without it thestudentmay not appreciate how the blood func- 
tions through the chemical behavior of its various components. 3. With the inclusion of 
Part III, Introduction to Laboratory Chemistry, the instructor is either limited to the use 
of these e.xperiments or the student is burdened with an unused portion of a fairly large 
text book and the increased financial outlay for a laboratory manual of the instructor’s 
choice. 

To the reviewer, the inclusion in the appendix of 34 pages devoted to removal of stains 
from fabrics seems another burden to the student. How much better it would be for the 
student to purchase the government bulletin from which the material in the text is taken! 
That pamphlet would have a better chance of being kept and used than the textbook. 

The author is to be commended for his skillful incorporation of recent developments 
with sufficient detail to give the nurse a good background and for the excellent editorial 
work resulting in a book practicall}’ free of errors. 

Ann Arbor, Michigan Lila Milleh 

Oral Anatomy. By Hahhy Sicheh, M.D., Professor of Anatomy and Histology, Loyola 

University School of Dentistry, Chicago College of Dental Surgery, 529 pp., 310 figs. 

$15.00. St. Louis : The C. V. Mosby Company, 1949. 

Some 20 years ago, the author of this book collaborated with the eminent Viennese 
anatomist Julius Tandler and produced a German anatomy for dentists. The present 
outgrowth of the author’s continued concern with the teaching of dental anatomy should 
be of real value to oral surgeons, dentists and otologists especially. 

Sicher’s treatment of the anatomy of the oral and related regions is a mature and prac- 
tical approach in which anatomy and its applications are well interrelated. The figures, 
either newly prepared or from the author’s previous books, present much in a clear fashion. 
The index is complete. There are no references, and there is no attempt to review and 
evaluate the literature. This is an author-to-reader book. 

The early chapters (380 pp.) present the systematic anatomy of the head and neck — 
osteology, muscles, blood vessels, viscera, etc. — in an adequate manner. Practical points 
are noted in passing and the text reads more leisurely than the big gross anatomies. Lym- 
phatics are treated rather sketchily. The section on the skull, howe%’er, is a most excellent 
account — especially the pages on the regions of the skull, on skull and facial growth and 
on craniometry. 

The last one hundred pages deal with practical problems that relate to the regional 
anatom 3 \ These pages include well-handled chapters on the alveolar processes in relation 
to the teeth, on the anatomj' of local anaesthesia, on arterial ligation and related problems, 
on tracheotomj', on the temporo-mandibular joint and on the fascial spaces in relation to 
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the spread of infection. Sicher’s treatment of the fascial spaces of the neck is in part a 
personal interpretation with which many anatomists would not agree. 

Ann Arbor, Michigan W. T. Dempstek 

Clinical Aspects and Treatment of Surgical Infections. By Prank Lamont Meleney, 
iVI.D., F.A.C.S., Associate Professor of Clinical Surgerj% College of Plwsicians and 
Surgeons, Columbia Universit 3 ’; Associate Visiting Surgeon, Presbjderian Hospital, 
New York City. S40 pp., 287 figs. $12.00. Philadelphia: W. B. Saunders Compan}', 
1949. 

In orderlj' fashion this volume presents the surgical infections of regions, organs, and 
tissues. Its authority is the author’s twentj'-five and more 5 ’^ears of broad surgical practice 
combined with fundamental studies of the bacteriologj^ of surgical diseases, and a dis- 
criminating use of the best literature. Its technic ma 3 " be illustrated b 3 ’^ the one topic, 
“Suppurative Pericarditis”. There follows under this heading a discussion of patho- 
genesis, bacteriolog 3 ', s 3 'mptoms, signs, treatment, and two pertinent case reports. By 
this means one is made to appreciate the relationship of specific organisms to the entire 
clinical histor 3 ' of a disease state. One is told what organisms are suspect in a clinical 
situation, the importance of their identification, and then how to check or abolish their 
evil effect. Sulfonamides, penicillin, bacitracin, and streptom 3 -cin are criticalh' appraised 
insofar as experience to date will allow, and in their relation to surgical therap 3 \ The 
liberal use of illustrative case reports, man 3 ’- going back to the pre-antibiotic 3 'ears, is most 
helpful. This is primaril 3 '- a clinical work and intended as a companion piece to the author’s 
more fundamental “Treatise on Surgical Infections” published last 3 ^ear. It is a surgeon’s 
book, but is valuable to all who would know the relationship of bacteriolog 3 ' to surgical 
disease. The photographs, line drawings, and charts are numerous, well chosen, and nicely 
reproduced. The format and typograph 3 ’^ are pleasing to the reader and a credit to the 
publisher. There is an excellent bibliograplw at the end of each chapter, and a useful 
index closes the book. 

Dearborn, Michigan Gaylord S. Bates 

Venous Thrombosis and Pulmonary Embolism. By Harold Neuhof, M.D., Clinical Profes- 
sor of Surger 3 ’ in Columbia Universit 3 ’', Consulting Surgeon to Mount Sinai, Montefiore, 
Beth El, and Hackensack, N. J. Hospitals. 159 pp., 31 figs., 12 tables. $4.50. New 
York; Grune and Stratton, 1948. 

In recent 3 ’ears much new knowledge has been gained in the ph 3 ’'siolog 3 ’’, etiolog 3 ', diag- 
nosis, as well as treatment of venous thrombosis and pulmonar 3 ’^ embolism. This mono- 
graph presents the results of extensive studies in nearly a hundred cases. It is apparent 
from this book that the answers to raan 3 ’’ questions have not 3 fet been obtained. In the 
anal 3 'sis of individual cases the author appears to favor anti-coagulant therap 3 '’, rather than 
isolation of the femoral venous segment by surgical means . 

Because of the magnitude of the problem, as well as the lack of agreement concerning 
man 3 ^ of its important aspects, this book is an important one. Though it appears to have 
been written primaril 3 ' for surgeons, other medical men, such as internists, obstetricians 
and orthopedic surgeons, could also well afford to give it a prominent position in their 
libraries. 

Eloise, Michigan Darrell A. Campbell 

Diagnostickc naboddvdni miznich uzlin, nddoru a ditzinovych orgdnu. {Diagnostic Puncture 
of Lymph Nodes, Tumors and Parenchymatous Viscera.) By Josef LiBANSKf, M.D., 
Assistant, First Clinic of Internal Aledicine, Karlov 3 ' Universit 3 '. 172 pp., 126 figs. 
Prague : IMedical Bookshop and Printshop, 1948. 

The major portion of this volume is devoted to the C3dologic examination of puncture 
material from h-mph nodes, while puncture of the liver and of other organs represents 
mereh- an appendix to the text. 
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The technic of puncture of iyniph nodes is described. The topics discussed include 
cytologic findings in normal and hj-perplastic lymph nodes; nodes in infectious mono- 
nucleosis and Hodgkin’s disease; reticulo-endothelial cells of lymph nodes, spleen and bone 
marrow; reticulo-endothelioses and storage diseases, histoplasmosis, coccidiomycosis, 
kala-azar, mycosis fungoides, sarcoidosis and malaria; various forms of leukemia, reticulum 
cell sarcoma, lymphosarcoma, myeloma and metastatic tumors. 

The conclusions are translated into the English and Trench languages. 

The outstanding feature of this valuable monograph is a series of 12G beautiful, black 
and white photomicrographs of cells obtained by the puncture of Ij-mph nodes. 

Boston O. J. PoLn.\K 

Mikrobiologicke vysetfovaci melhody a slntc/id diagnoslika v praxi. (Microhiologic and 
Brief Practical Diagnostic Methods.) By Doc. Dr. Ivan Malek and Doc. Dn. VuADi.Mfn 
Wagner. 422 pp., 116 figs. Prague: Association of Czech Physicians, 194S. 

This book has three parts. The first part deals with methods for obtaining material 
for microbiologic studies. The second part considers bacteriologic and serologic methods 
to be employed on material from a given source and directions for its studj- in specific dis- 
eases. The third part comprises the diagnostic steps for individual microorganisms, and 
here Bergej’’s classification is followed looselj'. 

Although the problems are attacked from all possible angles, the te.xt is not repetitious. 
The book is well arranged and the script is up-to-date. The illustrations include good 
colored plates and photomicrographs and especially good close-up photographs of bacterial 
colonies. 

An English translation of this book would be worth while. 

0. J. POLLAK 

Terezin o6ima hygicnika. Zprdva z terezinsk&ho konccntracniho tdbora o hoji proti hmyzu a 
skvrnittmu tyfu. (Terezin as Seen by the Epidemiologist . A Report from the Concentra- 
tion Camp in Terezin Concerning the Campaign Against Insects and Exanthematic typhus.) 
Bj' Dn. J. Pick, Dr. R. Polak, and J. Pacovsk^. 173 pp., 9 figs. Prague: Medical 
Bookshop and Printshop, 1948. 

Just before termination of the World War II, the Germans brought to Terezin 13,000 
physical and mental human wrecks. Several epidemics broke out. The typhus morbidity 
was 2202 and the mortality 503 (22.8 per cent). The ma.vimum number of typhus patients 
in a single week was 745 of whom 130 died. The typhus epidemic lasted for ten weeks. 

In the light of passive resistance of the occupational authorities, the task of the epi- 
demiologists, the authors of this book, was tremendous and the fight heroic. Hidden in a 
narrative of the daily plight of the camp’s medical staff, which was periodically depleted 
through deportations and e.xecutions, is a wealth of informations documented by statistics. 
Most significant are the chapters dealing with the efficacy of various gaseous disinfectants 
for clothing, luggage, cots and barracks. 

This is interesting reading for the epidemiologist. 

O. J. POLL.AK 

The Renal Origin of Hypertension. By Harry Goldbeatt, M.D., C.M., Director, Institute 
for Medical Research, Cedars of Lebanon Hospital, Professor of Pathology, Universitj- 
of Southern California, Los Angeles, California. 126 pp., 37 figs., 3 tables. 82.75. 
Springfield, 111. : Charles C Thomas, 1948. 

This book on pathogenesis of hypertension was written by an experimental pathologist 
who has devoted years of careful study to the problem. It was composed as a “written 
lecture’’ and was edited by Paul R. Cannon, The text is a model for concise and conserva- 
tive statement. It includes chapters on methods of producing e.xpcrimcntal renal hyperten- 
sion, on pathologic changes induced in animals and on the mechanism of development of 
hypertension, also chapters on renin, hypertensinogen, hj'pertensin, hypertensinase and 
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the juxtaglomerular apparatus. In the light of experimental findings and of present 
concepts concerning pathogenesis, the author also discusses medical and surgical treat- 
ment of hypertension and, in a final chapter, compares the findings in human essential and 
experimental human hypertension. 

This volume should serve as an important and handj- reference to all who are interested 
in the subject of pathogenesis of hypertension. This is an e.xample of bookmaking in the 
best“Thomas tradition”. 

Atlas of Neuropathology. By W.m. Blackwood, jM.B., F.R.C.S.E., Assistant Pathologist, 
The National Hospital, Queen Square, London; T. C. Dodds, F.I.M.L.T., F.I.B.P., 
F.R.P.S., Laboratory Supervisor Department of Pathology, University of Edinburgh, 
Lecturer to the Society of Radiographers, Scottish Branch; and J. C. Sommerville, 
A.I.M.L.T., Senior Technician, the Department of Neuropathology, University of 
Edinburgh and Scottish Mental Hospitals’ Laboratory. 199 pp., 262 figs. S9.00. Balti- 
more: The Williams & Wilkins Company, 1949. 

It is a delight to browse through or to studj-- carefully an}" portion of this exquisitely 
well illustrated atlas. The subject material and figures have been selected with uncom- 
mon care and the descriptions as well as the legends are authoritative and “to the point”. 
Of the various atlases on neuropathology that have come to the attention of the reviewer 
during recent years, this is unquestionablj" the best. Pathologists and neurologists alike 
will find it to contain considerable material of genuine value to them. It is recommended 
without reservation. 

Radioactive Indicators, Their Application in Biochemistry, Animal Physiology and Pathol- 
ogy. By George Hetosy, Institute for Research in Organic Chemistry, University of 
Stockholm, Sweden; Institute for Theoretical Physics, University of Copenhagen, Den- 
mark. 556 pp., 97 figs., 20S tables. SlO.OO. New York: Interscience Publishers, 194S. 
This book is probably the most useful, informative and authoritative treatise that has 
yet been published on the application of tracer methods to physiologic processes. Dr. 
Hevesy was one of the early investigators in the use of tracer methods in the study of bio- 
logic phenomena and it will be recalled that in 1943 he received the Nobel prize in chemistry 
for his achievements in this field. 

Fundamental work with radioactive indicators in the fields of animal physiology, path- 
ology and biochemistry has been carefull}" reviewed, appraised and documented with refer- 
ence to original investigations. Special interest for clinical pathologists will be found in 
sections dealing with the application of tracer technics for measuring the volume of extra- 
cellular fluids, the circulation time, cell permeability and the absorption of isotopes and their 
turnover in the bod}'. It is believed that this volume will prove to be an excellent reference 
book for the library of physicians interested in this rapidly expanding field. 

Cleveland F. W^illiaji Sundersian 



OBITUARIES 

Fhedekick Boeejtek 

Dr. Frederick Boerner died on September 16, 1948. With his passing, Philadelphia lost 
one of its ablest clinical pathologists. Dr. Boerner was born at Cape May, N. J., on April 
27, 1889. Following his preliminary education he entered the Veterinary School of the 
University of Pennsylvania from which he was graduated in 1912 with the degree of Doctor 
of Veterinary Medicine. 

From 1912 to 1923 he served as Director of the Laboratory of Animal Industry of the 
Commonwealth of Pennsylvania. In 1923 he relinquished this position to become Bac- 
teriologist to the Graduate Hospital of the University of Penns 3 ’lvania. He was advanced 
to Associate Professor of Clinical Bacteriology in 1932 and at the same time was made As- 
sistant Professor of Bacteriology in the Medical School of the Universitj’' of Pennsjdvania. 

Dr. Boerner found time in his busy life to be the Bacteriologist of the Department 
of Health of Pennsylvania (1939-1940) as well as Serologic Field Director of that organiza- 
tion. He was a member of the American Veterinar 3 ’' Medical Association, the Pcnns 3 ’l- 
vania Veterinary Medical Association, Philadelphia County Medical Societ 3 ’, Society of 
American Bacteriologists, American Public Health Association, American Socict 3 ' of Clini- 
cal Pathologists and Sigma Xi. 

Ho was i oint author with Dr. John Kolmer of the textbook, “Approved Laboratory Tech- 
nic”, a volume that has passed through several editions. At the time of his death he was 
working on another book as joint author to be called “Normal Values in Medicine”. Ho 
contributed many papers to medical and veterinar 3 '’ periodicals but is best known for his 
work on the complement-fi.xation and flocculation tests which bear his name together with 
that of the co-author, Miss Marguerite Luckcns. 

Aside from his scientific accomplishments, Dr. Boerner will long be remembered b 3 ’ his 
friends and associates as a charitable, unassuming, modest gentleman. He was much be- 
loved; all shall miss his cheerful smile, kindly word and generous help. 

Louise Doddridge Larimore 

Dr. Louise Doddridge Larimore died at her home in Greenwich, Connecticut, on Sep- 
tember 20, 1948 at the age of 69 years. 

She was born in New York City on March 3, 1889. Interested from her earl 3 ' 3 -outh in 
chemistry, she prepared for work in this field at Wcllesle 3 ' College and took her master’s 
degree in chemistr 3 ’^ and bacteriology at Columbia Universit 3 '. She studied medicine at 
the Woman’s Medical College of Penns 3 dvania, graduating in 1915. She served as intern 
and resident ph 3 'sician in otolar 3 ’ngolog 3 ' at the Woman’s Hospital in Philadelphia and was 
appointed instructor in otology at the Woman’s Medical College. 

Dr. Larimore then went to N^ew York as an assistant fellow in pathology at Rockefeller 
Institute. In 1923 she became research assistant in public health to Dr. Haven Emerson 
and from 1924 to 1928 she was instructor and associate in patholog 3 ' at Columbia Universit 3 ’. 
In 1926 she became pathologist at the Greenwich Hospital, beginning an association that 
lasted for twent 3 ’ 3 "cars. During her 3 ’ears here she acted as pathologist to the New York 
Infirmary for Women and Children from 1927 to 1929 and at Glen Cove Hospital from 1929 
to 1939. After her retirement from the hospital she opened an office in Greenwich for the 
practice of allerg 3 \ in which work she continued until her death. 

Dr. Larimore was a distinguished pathologist and continued to be called in consultation 
after her retirement from active work in this field. She was capable and skillful and was 
possessed of a generosity and unselfishness of spirit that made the sharing of her knowledge a 
pleasure to her. She will bo groatl 3 ' missed b 3 ' her colleagues. 
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NEWS AND NOTICES 

Letters to the Editor 

February 23, 1949 

To the Editor; 

In the December 1948 issue of the American Journal of Clinical Pathology, Klein, Leiby 
and Berke^ reported finding the optimal ratio in the Standard Kline Slide Test Antigen to 
be 1 part cardiolipin to S parts lecithin. AVe had previouslj" reported- the optimal ratio as 
1 part cardiolipin to 9.4 to 10.6 parts lecithin. 

Our experience was based upon the use of Pangborn preparations with 2 mg. of cardio- 
lipin per 1 ml. of antigen mixture. The work of Klein, Leiby and Berke is based upon the 
use of Lederle reagents and 2 mg. of cardiolipin per 2.6 ml. of antigen. Their antigen 
formula included over twice as much alcohol as the one we used and may have been responsi- 
ble for the discrepanc 3 ’' in ratios. 

Experience with LaMotte preparations to date (14 lots of lecithin and 10 lots of cardio- 
lipin) in mi.xtures containing 2 mg. of cardiolipin per 1 ml. has shown the optimal ratio of 
these reagents to varj’’ from 1 cardiolipin to 9 lecithin, to 1 cardiolipin toll lecithin. 

Cleveland, Ohio B. S. Kline 


REFERENCES 

1. Klein, S. J., Leiby, G. M., and Berke, M. : Cardiolipin antigen in the ICline test for 

sj'philis. Am. J. C3lin. Path., 18:940-951, 1948. 

2. Kline, B. S. ; Cardiolipin antigen in the microscopic slide precipitation test for sj'philis. 

Am. J. Clin. Path., 16:68-80, 1946. 


March 8, 1949 

To the Editor; 

Dr. Kline is correct in pointing out the vai-iation in alcohol content of comparable 
cardiolipin-lecithin antigen solutions preiiared from Lederle and LaMotte reagents. How- 
ever, we did not feel that this variation was of a significant!}' large magnitude. Although 
our recommended cardiolipin-lecithin solution contained more than twice the amount of 
alcohol present in the Kline formula, the final diluted antigens show much smaller difference 
in alcohol content, since both antigens contain the relatively large amount of alcohol con- 
tributed by the alcoholic cholesterol solution. The diluted Kline antigen emulsion con- 
tains 1.1 ml. of alcohol per 4.4 ml. (25 per cent); our modification of the Kline antigen 
contained 1.26 ml. of alcohol per 4.56 ml. (27.6 per cent). 

Furthermore, the factor of alcohol content was controlled in those battery tests per- 
formed with the more concentrated “e.xperimental” lots of Lederle cardiolipin and lecithin. ^ 
In those experiments where parallel tests were performed with antigens of cardiolipin- 
lecithin ratio 1:5 to 1:10, the only variable factor was the amount of lecithin in each antigen. 

It would seem, therefore, that factors other than variation in alcohol content are in- 
volved in the minor discrepancy between our results and those of Dr. Kline. AA'’e feel that 
further data are required to establish the optimal ratio, and have continued our battery 
tests with antigens having different ratios. We plan to submit our 1948 data for publica- 
tion in the near future. 

Van Nnys, California Sidney J. Klein 


REFERENCE 

1. Klein, S. J., and Leiby, G. M. : Cardiolipin slide test in the serodiagnosis of syphilis. 
Am. J. Syph. Conor, and A^’en. Dis., 32: 377-390, 1948. 
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Many investigators have reported the value 
of parenteral alcohol in operative cases as 
a sedative and analgesic, substituting for 
opiates and so eliminating undesirable side 
effects. In introducing this solution of 5% 
Protein Hydrolysate w/v, 5% Dextrose w/v, 
and 7.5% Alcohol v/v, Baxter Laboratories offer 
a single solution which provides protein 
nourishment, caloric value and sedation. 

protein and 




product of 

BAXTER Loborotories 
Morton Grove, Illinois 
Acton, Ontario 


caloric 

requirements 

with minimum fluid infusion In manjr cases where 
nutrition must be provided parenterally, 
it has been difficult to provide sufficient 
calories without too much fluid. In 
addition to its analgesic value, this solution 
provides a richer available source of energy 
than dextrose and protein digest solutions. 
Each 1000 cc. provides 800 calories. 


Write today for 
IG-pagc booklet 
giving detailed 
information 
on Protein 
Hydrolysate, 
Baxter. 


Distributed and available only in the 37 states cast of the Rockies {except El Paso, Texas) through 

AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES • EVANSTON, ILLINOIS 
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A nnouncevient 

FALL 

REGISTRY 

EXAMINATIONS 


October 28, 1949 


The deadline for accept- 
ance of applications will 
be September 1. 

Minimum requirements 
must have been met by 
the date of the examina- 
tion. 

Examinations^ * will be 
given to candidates seek- 
ing certification as medi- 
cal teclmologists, labora- 
tory aides, bacteriolo- 
gists, chemists, and tissue 
technicians. 

Application blanks 
may be obtained from: 

REGISTRY OF 
MEDICAL TECHNOLOGISTS 

of the 

American Society of Clinical Pathologists 
Muncic, Indiana 


MICHAEL REESE HOSPITAL 
POSTGRADUATE SCHOOL 

HEMATOLOGIC 

DIAGNOSIS 

August 1-13, 1949 (Full-Time) 

By 

KARL SINGER, M.D. 

Director of Hematologic Research 
Instruction in actual reading of slides — 
normal and pathological specimens — Peri- 
pheral blood and bone marrow. Individual 
slide collection provided and may be re- 
tained by student. Review of present 
status of Hematology. 

tuition: $100.00 

For further information, address: 

Dr. Samuel Soskin, Dean 

Michael Reese Hospital 
Postgraduate School 

29th St. & Ellis Avenue 
Chicago 16, Illinois 



XENOPUS LAEVIS FROG 

Pregnancy Diagnosis 

Animal Costs Greatly Reduced 

We assure you of a continuous supply. Accurate, speedy, 
and ine.ypensive. Average animal cost per test 20 cents 
to 35 cents. We carry a complete stock of Laboratory 
Tanks, Isolation Jars, Holders, and correct reagents and 
apparatus for running tests. Speedy delivery via .AIR 
EXPRESS. Current brochure sliowing new low prices 
sent upon request. 

Jay E. Cook, Importer 

P. O, Box 302 Baltimore 3, Md.» U.S.A. 

Coble Address— XENOPUS-BALTIMOKE 
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THE PANRAY CORP. 

pioneer manufacturer of DOPA 
and other specialized chemicals 
for investigation and research . . . 


announces the availability of 

lodoacetic Acid ^‘Panraj” 

(twice recrystallized, special reagent grade) 
for the lodoacetate Index Determination of Serum Proteins 


lodoacetic acid is a recently reported reagent for 
the determination of deficient thermal coagxdation 
of serum proteins in cancer and other pathological 
conditions. 

Original^ reported bj’- C. Huggins, M.D., G. M. 
Miller, M.D., and E. V. Jensen, Ph.D.: Thermal 
Coagulation of Serum Proteins — II. Deficient 
Coagulation in Cancer and the lodoacetate Index 
— Cancer Research, Vcl. 9, No. 3, March 1949. 


DOPA ‘‘PANRAY” 

(3,4-dih)’droxyphenyIalanine, C. P.) 

available in I and dl forms 

Synthetic chemical reagents... capable of reveal- 
ing the presence of an oxidase in cells elaborating 
melanin. Valuable indicators of active molano- 
genesis. 


Write for prices and other data 

THE PANRAY CORP. 

Custom Manufacturers of Fine Organic Chemicals 

398 Broadway Ncav York 13, N. Y. 
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BLOOD TYPING 
RH TESTING 

you need the highest-titred serum available. 

ANTI-HUMAN PRECIPITIN SERUM (raljhii) 
for the Coombs Test 


Anti-A and Anti-B Serum 
for Blood Grouping 

Anti-Rh Serum 

for determining presence of Rh factor 
Sub-Groups of Anti-Rh Serum 
Anti-M and Anti-N Serum 

for paternity tests 

Absorbed B Serum 
to differentiate between Ai and As 

Human Red Cells 

for research work or controls 


Sheep Cells 
Complement 
Amboceptor 
Kline Antigen 
Kahn Antigen 
Mazzini Antigen 
Kolmer Antigen 
Positive Syphilitic Serum 

for control tests 

P.S.A. 

(Paraffin Section Adhesive) 


Write for complete information. 


CERTIFIED BLOOD DONOR SERVICE 


146-16 Hillside Avenue 


Jamaica 2, New York 
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“VACSEAL” 

MEANS DEPENDABILITY IN 
GUINEA PIG COMPLEMENT 

Since 1939, Canvorth Farms has been the 
largest producer of guinea pig complement 
in this country. We are now distributing this 
material under our own label, “Vacseal”, at a 
more favorable price. 

It is well known that the production of this 
biologic requires great care. Our long experi- 
ence and large output enable us to offer a 
superior product to the laboratory worker. 
We invite you to try “Vacseal” Guinea Pig 
Complement, available in glass ampules with 
a special diluent for restoration to the follow- 
ing amounts: 

3 cc 7 cc 20 cc 

Any recognized laboratory will receive a trial 
3 cc package on request. 


CARWORTH FARMS inc. 

NEW CITY- ROCKLAND COUNTY • NEW YORK 




EBERBACH UNIT SYSTEM 
MICRO SLIDE CABINETS 

You can have an “e.xpandable” filing sj-stem 
with the slides easj- to locate. Each cabinet 
holds 500 slides flat in individual compartments. 
Hardwood cabinets 81- x 10 x 12" deep have flat 
slides and disappearing door so as to stack 
neatly. ^ 60-660 cabinet shown above sells for 
$36.00. Write for Bulletin 150. 


^Ljul 


son compfinY 


flnn uTAtuiMo im> 


INDISPENSABLE 

in your laboratory.,. 





tUe. RenJieleu 

MICROTOME KNIFE SHARPENER 

for perfect edges . . . three times faster 

Operation is simple, eliminates honing and stropping. 
Assures hollow-ground edges that cut better and last 
much longer. Send for our Illustrated Bulletin MK.S-14 


SIXTH AND NEVIN AVENUE • RICHMOND, CAllF. 


SHILIABER'S 

"Ttent 

Immersion Oil 

for Microscopy 


OFFERS THESE 
ADVANTAGES OVER 
CEDAR OIL . . 

•Better Fesutts 


•Tlmesarinr SlULl.AnElfS 

•Heutrel Sh^U\BE J 

•Low Fluorescence i 

•2 Viscosity Ranges | 

•Controlled Optical 1 i ^Bgi 
Properties — 

’PRICES (Grade A or Grade B) 

COMBINATION PACKET 

1 Ounce A with 1 Ounce B $1.00 

1 Ounce Bottle Each .50 

4 Ounce Stock Bottle 1.50 

16 Ounce Stock Bottle 4.00 

ONE OUNCE BOTTLES HAVE 
APPLICATOR RODS 


Order Through Your Laboratory Supply 
Dealer Or Direct From 


R. P. Cargille J," 
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for rapid^ efective cleaning 

]pf WINTROBE HEMATOCRIT TUBES 

Clean your Wintrobe hematocrit tubes more quickly 
and more easily with Adams stainless steel, suction 
type automatic cleaners . . . Eliminate breakage, assure 
thorough cleaning. 

12-Unit Cleaner 

Connect suction outlet of cleaner to a standard water suction 
apparatus with a rubber hose. Place inverted hematocrit 
tubes over cleaner U-tubes, set cleaner in a beaker and run 
water into beaker, providing a constant water supply, inien 
suction is tui-ned on, blood is dranm from hematocrit and 
water follows, flushing the tubes. When cleaning fewer than 
12 hematocrits, stopper unused U-tubes to prevent loss of 
suction. 

A-2467 12-unit cleaner, Avith 12 rubber stoppers; Avithout 
suction apparatus each $15.00 




1-Unit Cleaner 

Connect cleaner to a suction pump, iin^ert liemato- 
crit on cleaner U-tube and set in a beaker of Avater. 
When suction is turned on, blood is draAA’n from 
hematocrit and AA^ater folloAvs, flushing the tube. 
Several hematocrits can be cleaned at one time by 
this method if suitable attachments to the suction 
pump are available. 

A-2459 1-unit cleaner each $ 2.50 

doz. 25.20 



A-2467 


A-2459 


Write for Circular 44SCP describing our 
full line of Blood Sedimentation Apparatus 


Clay-Adams Company, iNd. 

141 EAST 25th STREET • NEW YORK 10 

Shewreemt elie of 308 Wett Wethlaqton Sfrctf, CHICAGO 8, ILL. 
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Handbook of 

DIGESTIVE DISEASES 

JOHN L. IvANTOR, M.D.. F.A.C.P., Late Associate in Jlcdicine, Columbia University; Gas- 
troenfcrologist and Associate Roentgenologist, Montefiore Hospital for Chronic Diseases, New 
York; and ANTHONY JI. L. IvASICH, M.D., Adjunct Pliysician, Montefiore, Hospital; As- 
sistant Visiting Ph 3 'sician, BeIIe\’ue Hospital, New York. 

(In Preparation) 

Tills is a new and enlarged edition of Dr. In bringing it completely up to date, it 

Kantor’s Synopsis of DIGESTIVE DIS- tieen entirely rewritten. It includes 

•rn.c'T-'c. nr 1 essential and salient facts concern- 

EASES. work on the revision was - , • . ^ , 

mg gastrointestinal diseases. Dr. Kasich 

interrupted by Dr. Kantor’s death, and has written with a twofold purpose; first, 

the task was taken up by Dr. Kasich. to present a concise picture of the more 

vital and fundamental aspects of diges- 

Becausc of the recent accumulation of live diseases; second, to approach the 

new and important information resulting subject on a sound physiological basis. 

from research in gastroenterology. Dr. gastroenterology is an 

, 111,11 1 - important and inseparable segment of 

Kasich e.xpanded the book, thus taking internal medicine has been stressed 

it out of the Synopsis Series. throughout. 



CONTENTS 

Classification of Digestive Diseases. Disease 

Diagnostic Methods; History and Physi- Diseasi 

cal E.vamination, Special Tests. Duct 

Organic Constitutional Inferiority: The Diseasi 

Anomalies. Intesti 

Diseases of the Mouth. The 

Diseases of the Esophagus. The 

Diseases of the Stomach (Four Chapters) The 
Diseases of the Small Intestine (Two Digest: 

Chapters). Disc; 

Diseases of the Colon (Two Chapters)- Psj'chi 

Diseases of the Appendi.x. cases 

Diseases of the Rectum and Anus. Castro 


Diseases of the Liver (Three Chapters)- 
Diseases of the Gallbladder and Bile 
Ducts. 

Diseases of the Pancreas. 

Intestinal Parasites: 

The Protozoa 

The Flatworms: Trematodes 
The Roundworms. 

Digestive Sjunptoms in E.xtradigestive 
Diseases. 

Psj'chiatric Aspects of Digestive Dis- 


Gastrointestinal Allergy. 


ORDER FORM 


The C. V. Alosby Company AJCP M9 

3257 Washington Blvd. 

St. Ixiuis 3, Missouri 

Please send me a copj' of Kantor-Kasicli HANDBOOK OF DIGESTIVE DISEASES when readj'. 

□ Bill me when shipped. □ Send C.O.D. 
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ANGLE CENTRIFUGES 

Ash for Bvllclin J-61 
with complclc data on all models 






Large capacity 
G-type machines 


Type G/1, for 6 bottles of 250 cc each 
IS tubes of 60 cc each 
42 tubes of 15 cc each 
78 tubes of 10 cc each 
Type G/2, for 4 bottles of 500 cc each 
Type G/3, for 10 tubes of 100 cc each 

ft Ask for 

Ilf BidlelinJ-62 




STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispense accurately, at a set speed, pre- 
determined amounts of 0.1 cc to lO.O cc. 
Easy to operate — Time-Saving 



Bxdletin J-63 

ORIGINAL-ODHNER 

Portable Calculator for the Scientist 
Many different models 
Efficient - Sturdy - Low Priced 
Manufacturers and Distributors: 

IVAN SORVALL, Inc. 

210 FIFTH AVE.-NEW YORK 10, N. Y. 


HELLIGE 
CHECKER BRAND 

MICRO 

COVER 

GLASSES 

Again 

Available! 
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We have resumed the production 
of micro cover glasses, discontinued 
during the war because our efforts were 
directed primarily toward manufactur- 
ing for the U. S. Army and Navy Hellige 
specialties not obtainable elsewhere. 

Now we are able to offer again the 
same surpassing quality which made 
Hellige Micro Cover Glasses the choice 
of the medical profession for more than 
half a centur3k 

JFrite Today 
(|££J)] for our 

Attractive Prices 

HELLIGE 

I N C O R. P O R. AT E D 

3718 NORTHERN BLVD. 
lONC ISLAND CITY l.N.Y. 
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No Test Tubes • No Measuring • No Boiling 

Diabetics welcome "Spot Tests”, (ready to use dry 
reagents), because of the case and simplicity in using. 
No test tubes, no boiling, no measuring; just a little 
potv’der, a little urine — color reaction occurs at once 
if sugar or acetone is present. 

FOR DETECTION OF FOR DETECTION OF 

SUGAR IN THE URINE ACETONE IN THE URINE 

SAME SIMPLE TECHNIQUE FOR BOTH 


I. A IITTIE POWDER 



2. A LITTIE URINE 


COLOR REACTION IMMEDIATELY 

Accepted for advertising in the Journal of the A.M.A, 
WRITE FOR DESCRIPTIVE LITERATURE 



A carrying case containing one 
rial of Acetone Test CDenco), one 
Tial of Calatest* meJieinc dropper 
and Calatest color chart is now 
availabie at ail prescription pliar* 
macics and surgical supply bouses. 
This is very convenient for the 
medical bag or for the diabetic 
patient. 





Hof Air Ste 


LIFETIME STAINLESS STEEL . . . 
FOR CONSTANT, EXTRA HEAVY 
WORK IN THE LABORATORY 

The Castle No. 3 Hot Air Sterilizer, by reason 
of its insulated and stainless steel construction, 
gives longer service, and more accuracy of 
temperature control. 

Circulating fan, powered by heat-resisting 
motor on outside wall, provides full circula- 
tion of air . . . eliminates “hot” and “cold” 
spots . . . insures uniformity of 4°C. 

Guaranteed electrical heating units inside 
sterilizer, with automatic control, hold tem- 
perature at any point from 38° to 260°C. 
Exceptional accuracy of control enables Steri- 
lizer to be used also as a Drying Oven. 





For full details, write: Wilmot 
Company, 1216 University 
Rochester 7, N. Y. 


BACTERIOLOGICAL 

APPARATUS 


(In writing to advertisers, please mention the Journai— it helps.) 



21 


AMERICAN JOCRNAL OF CJJNJCAL PATHOLOGY 


N EW 


UP-TO-DATE 


ORAL VACCINES 

& IMMUNIZATION BY OTHER UNUSUAL ROUTES 


By DAVID 
THOMSON, M.D. 
Dinctor, Pichtt-Thomson 
Rise arch Laboratories 

and ROBERT 
THOMSON, M.B. 

Pathologist, St. Paid's 
Hospita!, London 

Assisted by 

James Todd Morrison, 
M.D., D.P.H., 

Aberdeen, Scotland 


Here organized in one volume are the results 
of world research on oral vaccines and other im- 
munizations by non-parenteral routes. Over 
looo original research papers have been analyzed 
and summarized in chronological order. Of es- 
pecial interest to pediatricians and practitioners 
are the indications of greater tolerance shown in 
children. 342 pp., 5 figs. $ii.oo 
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GALILEO CORP. 
OF AMERICA, Inc. 

^Announces 


The VNP Phase-Contrast Micro- 
scope with features which open 
completely new possibilities in 
phase-contrast technique. 

• 

For descriptive brochure write 

PFALTZ & BAUER, Inc. 

Empire State Building, New York t, N. V. 

Sole agents for 

GALILEO CORPORATION OF AMERICA, Inc. 
745 Fifth Avenue, New York 22, N. Y. 
Distributor for Officine Galileo, Italy 
Florence « Milan • Venice 
Since l 88 i manufacturers of research microscopes 
and microscopical equipment of all kinds, refrac- 
tometers, voiarimetirs, and analytical balances. 
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Lileralure and samples on re- 
quest. Write us regarding your 
specific cleaning problems. 


NO RESIDUE 

TO INTERFERE WITH YOUR EXACTING 
TITRATIONS AND TESTS 

Good technique demands that laboratory glass- 
ware be not merely washed but thoroughly cleansed. 
This you can be sure of when you use IIAEMO- 
SOL, the original chemically prepared cleaning 
agent and blood solvent, specifically developed 
for laboratory and hospital work. 

Of equal importance, laboratory glassware must 
be free of even the slightest trace of detergent- 
induced deposit or residue. HAEMO-SOL affords 
you this protection due to its e.vtraordinary solu- 
bility and free rinsing qualities, indicated by the 
fact that it dissolves to a crystal-clear solution 
evincing no turbidity or precipitate on standing. 
Furthermore, HAEMO-SOL’S non-etching effect 
on glass, correlated with its low pH, saves costly 
replacement of laboratory apparatus. 

MEINECKE & COMPANY, INC. 

225 VARICK STREET • NEW YORK 14, N. Y. 


FOR THE MOST DISCRIMINATING 




Laboratory 
Animal Cages 
by 

Bussey cages are the ultimate in 
cleanliness and ease of servicing. 
Several specific-purpose cages, one 
all-purpose cage...for guinea pigs, 
hamsters, rat colonies, small rab- 
bits and cats. Racks designed for 
each type of cage. Cages are suspended, with 
dropping pans as separate units. Finest electric 
■welded construction. Finish specially resistant 
to strong cleansing and disinfectant solutions. 
Write forliteratureand prices. Free consultation 
on special equipment problems. W'rite today. 

Prompt Delivery 
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DETECTION OF THE GONOCOCCUS 


The superiority of the cultural method over the usual microscopic 
technique for detection of gonococcal infections has repeatedly 
been demonstrated. The cultural method is especially indicated 
■ in chronic and treated, cases' and for determining the release of 
patients. The use of the following standardized materials has 
simplified the diagnosis of gonorrhoea by the cultural method. 

BACTO-G C MEDIUM BASE 

enriched with Bacto-Hemoglobin and Bacto-Supplement A or Bacto- 
. Supplement B is the most suitable medium available for cultural detection 
of Neisseria gonorrhoeae from all types of gonococcal infections. This new 
medium requires only 24 hours incubation. Upon this medium gonococcus 
colonics may be detected even when the organisms are present in the 
erudate in such small numbers that they may be missed upon microscopic 
examination. 

BACTQ.PROTEOSE NO. 3 AGAR 

enriched with Bacto-Hemoglobin, is the original medium developed by 
Difeo for isolation of the gonococcus and has been widely used for many 
years. 

BACTO-SUPPLEMENT A 
BACTO-SUPPLEMENT B 

were developed as enrichments for chocolate agar prepared from Bacto-G C 
Medium Base or Bacto-Proteosc No. 3 Agar with Bacto-Hemoglobin to 
furnish the essential growth factors required by some strains of Neisseria 
gonorrheeae. 

PRpTEOSE PEPTONE NO. 3 

is the basic ingredient of Bacto-G C Medium Base and Bacto-Proteosc No. 3 
.^gar. This peptone, in a saline solution, is also recommended as a diluent 
for suspending the exudate prior to inoculation on chocolate agar. 

BACTO-HEMOGLOBIN 

in a two per cent solution is the preferred enrichment for preparation of 
chocolate agar from Bacto-G C Medium Base or Bacto-Proteose No. 3 
Agar. It is readily soluble in water and is sterilized in the autoclave. 

BACTO-DEXTROSE STARCH AGAR 

is a very'useful medium for propagation of pure cultures of the gonococcus. 
The organism grows luxuriantly upon this medium without further enrich- 
ment. Bacto- Dextrose Starch Agar also supports excellent growth of many 
other pathogenic bacteria arid when used in half strength it is well suited for 
maintaining stock cultures. . 

BACTO-PHENOL RED MEDIA 

are particularly useful for determination of fermentative reactions of newly 
isolated strains of the gonococcus. A selected group of complete agar and 
broth media are available, as are also the basic media without carbohydrate. 

Leaflet No. 121 “Diagnosis of Gonococcal Infections by the Cultural Method” 

available on request 

Speeijy ^‘DIFCO’’ 

THE TRADE NAME OF THE PIONEERS 
In the Research and DcTcIopment of Bacto-Peptone and Dehydrated Culture Media 

Difco Laboratories 

DETROIT 1, MICHIGAN 
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Pre-calibration of the Photrometer enables you to run 38 of the common clinical 
tests without preparing standards ... without calculation. Accurately pre- 
pared reagents are quickly available through the Leitz Solution Supply 
Service. 



An Individual Handbook accompanies each Photrometer and contains indi- 
vidually prepared calibration tables that eliminate any need for cal- 
culation. In addition, the Handbook lists standard clinical methods which 
any competent laboratory worker can easily follow. 

Ideally simple, the Photrometer has only two moving parts, requires no special 
skill of the user. Its convenience of operation is combined with the precision 
and sturdiness associated with all products bearing the name E. Leitz, Inc. 
Prolonged service without repairs or adjustments can be expected. 

For price and details, write 

E« LEITZ/^ Inc./^ 304 Hudson Street, New York 1 3, N. Y. - 
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STAINLESS STEEL 
SEROLOGICAL WATER BATH 



For Constant Temperature 
with Precise Control 

Within Plus or Minus 
Va Degree Centigrade 
in Any Part of Bath 


Meets AH Demands 
of the Critical 
Laboratory Technician 


This high quality stainless steel bath 
features easy changeover from 37.5°C. use 
to 56°C. use by a quick flick of the 3-position 
switch. It can also be reset to any specific 
temperature within its range from room 
temperature to 65°C. by adjusting knobs on 
thermoregulator. Indicator light aids this 
adjusting. 

Temperatures are accurately controlled 
by twin thermoregulators each having metal 


rod immersion elements extending along the 
length of bath dircctl}" above the strip 
heater. Temperature changes cause elon- 
gations and contractions of the rods which 
are multipled by a lever device making the 
regulation extremely critical but trouble- 
free. 

The bath will accommodate standard 
Kahn, Wassermann, Kolmer and Army 
Medical racks. 


IMPORTANT FEATURES 

A. Slrcamlined 18-8 stainless steel double wall consl>ructioii throughout. Non-corrosive and easy to 
keep clean. Beautiful satin finish exterior. 

B. Insulation of H-inch “Fiberglass” between double walls surrounds entire water chamber and mini- 
mizes heat loss. 

C. Low wattage strip clement extends entire length of chamber bottom. Responds quickly to temp- 
erature control. 

D. V-shaped hath chamber facilitates flow of convection currents to insure even temperature through- 
out bath. 

E. Removable stainless steel tray has holes spaced I" apart to allow free circulation of convection cur- 
rents, 

F. All control mechanisms located on end of bath arc encased in dust-proof housing — prevents jarring 
adjustments. 


2G570— WATER BATH, Serological, Double 
Temperature Model. Of stainless steel 
double wall construction, with settings for 
either 37.5°C. or 56°C. Range from room tem- 
perature to 65°C. Complete with corp, plug 
and thermometer, but not racks or cover. For 
115 volt A.C, 


Size 1 Size 2 Size 3 

Width, length and 
depth (above tray) 

in inches 6Jxl2x5 12jXl8xS 12jx24xS 

Each 84.50 114.75 128,50 

Stainless steel single temperature baths, single 
wall nickel plated copper baths and baths for 
220 volt operation are available on request. 


■ Write, Teletypewrite, Wire or Phone Dept. JCP-4, Our Nearest Office or Warehouse 



THROUGHVSUPPLY 


WILL CORPORATION 

■ ■ ■ Ni Ni LABORATORY APPARATUS AND CHEMICALS 
ROCHESTER 3, N. Y. • NEW YORK 12. N.Y. 

SOUTHERN SCIENTIFIC CO., INC., ATLANTA 3. GA. 
BUFFALO APPARATUS CORP., BUFFALO 5. N. Y. 




Aiiti-A and Anti-B Serum 

for Blood Grouping 

Anti-Rh Serum 

or determining presence of Rh factor 

fSub-Groups of Anti-Rh Serum 
Coombs’ Serum 

for antibody test 

Anti-M and Anti-N Serum 

for patcrnitj' tests 

Absorbed B Serum 

to difTcrcntiate between Ai and A: 

Human red cells 

for research work or controls 


CERTIFIED BLOOD DONOR SERVICE 

146-16 Hillside Avenue Jamaica 2, New York 



Sheep Cells 
Complement 
Amboceptor 
Kline Antigen 
Kahn Antigen 
Mazzini Antigen 
Kolmer Aitigen 
Positive Syphilitic serum 

for control tests 

P.S.A. (Paraffin Section Adhesive) 





AMERICAN JOURNAL OF CLINICAL PATHOLOGY 


Know lour Product 


MICROSCOPIC COVER GLASSES 


ESSENTIAL QUALITIES 

1. Thinness. 

2. Uniformity of thinness. 

3. Non-corrosive and non- 
fogging resistant glass. 

4. Correctly cut edges. 

5. Proper packaging. 

WHY ARE THESE QUALITIES NECESSARY? 

Thinness: Only the precisioiied thin cover glass can perform the mount- 
ing functions perfectly, 

Uniformily of thinness: Assures a plane cover glass free of distortive 
qualities. 

Non-corrosive and non-fogging glass: Permits inspection of specimen 
at any time after mounting. The glass will always remain clear, 
clean and durable. 

Quality of cut edges: Prevents injury during use. Permits handling 
along edges without danger of cuts. 

Proper packaging: Handling and constant use dictate a cellophane 
wrapped cover glass, protected by cottonVpadding and supported bj'^ 
a sturdy reinforced container. 
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TWO drops of blood 


i) ONE drop of anti-(^serum 


. . . Test complete in TWO minutes or less 






Rapid, accurate, satisfying results in blood testing 
are a certainty with Rh serums from American. No 
microscope is needed. The Slide Method gives clear, 
distinct, unmistakable readings to the naked eye. 
Clumping starts in 45 seconds — is complete in from 
1 to Z-minutes. 

These potent and stable serums may be used with 
fresh, clotted, oxalated, heparinized or citrated blood. 
Serums are prepared from immunized human donors 
in a Government licensed laboratory— in strict accord 
with National Institute of Health specifications. 


Write today for descriptive literature 
on American’s complete line of blood-typing 
and blood-grouping serums. 



-f^ipLAN WITH American 

. . . the first name in hospital supplies 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES • EVANSTON. ILLINOIS 
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active displacement" that does it 


Not only does the Autotechnicon relieve the laboratory 



A brochure describing 
the Aulolecfinicon is 
available on request. 


staff of the tedious task of processing tissues "by hand," 
but it also completes the chosen technique faster, more 
thoroughly, more uniformly, more dependably. The Auto- 
technicon is versatile ... it fixes, dehydrates, washes, 
stains . . . delivers beautifully finished tissues ready for 
diagnosis.. 

And because it needs no human intervention, it knows no 
"working day." To-day's tissues, processed overnight 
by your own technique, will be waiting for you in the 
morning. 



automatic tissue processing 
by any histologic technique 



THE TECHNICON COMPANY 
215 EAST 149th STREET • NEW YORK 51, N.Y. 


AMERICAN JOURNAL OF CLINICAL PATHOLOGY 







;-;-v:rr if 


New Catalog 
FREE 

If you have not received a 
copy of this new catalog please 
notify us at once. 


Inorganic and 
Organic Chemicals 

• 

Biological Stains 
Solutions 


Chemical Indicators 
Test Papers 


Distributed by 

Physician and Laboratory Supply Houses 


The COLEMAN & BELL Co., Inc. 

Manufacturing Chemists : Nortvood, Ohio, U. S. A. 
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an ACCURATE Blood Count 
is Worth Taking 


To aid in correct diagnosis and proper 
treatment of patients, a blood count 
must be accurate. That is why most 
technicians follow accepted tech- 
niques with utmost care . . . why they use only 
the finest equipment . . . why the majority choose 
the famous Spencer “Bright-Line” Haemacytometer. 




BRIGHT-LINE Chambers offer 
these 6 Safeguards to Accuracy 


GREATER CONTRAST BETWEEN CELLS AND BACKGROUND 

Cells anpear dark, lines bright, background gray. Each cell is easily 
counted — even those which overlap lines. 

MORE EVEN DISTRIBUTION OF CELLS 

Surface tension differences between metalized surface 
of chamber and glass surface of cover cause cells to 
distribute more evenly and chamber to fill more 
readily. 

SIMULTANEOUS RESOLUTION OF BLOOD 
CELLS AND RULINGS 

It is not necessary to stop down the condenser of your 
microscope since blood cells and rulings can be clearly 
resolved at full diaphragm opening. 

METALIZED BACKGROUND ELIMINATES GLARE 

Absence of glare provides clearer vision and reduces 
eyestrain. 



INDENTATION OF UNDERSIDE PROLONGS USEFUL LIFE 

Introduction of a slight concavity directly under rulings prevents 
scratches appearing on lower surface of chamber. Such scratches 
impair counting accuracy. 

PRODUCTION TOLERANCES ARE HELD TO THOSE RECOMMENDED 
AND SET FORTH BY THE U. S. BUREAU OF STANDARDS 


American ^ Optical 

C <) M r A N Y 

Scientific Instrument Division 

Buffafo 15, Nvw York 


Whtn yoa iuy, sficify "Bright-Lini" and 
acetpt no substitutes. Immediate delivery 
from your supplier or urite Dept. BJ6. 


0^ K^ledicaf Cj(ifica/ i^n-Itr-Hmentd ^or. C?ver / 00 ^eoKS 
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sunlight, month after month 



Silver Nitrate’s traditional sensitivity to liglit is not inherent. 

It arises from various impurities. The purest Silver Nitrate, expertly 
made and carefully handled, wthstands prolonged sunlight. 

Lot after lot— not sometimes hut always— Mallinckrodt Silver 
Nitrate A.R. withstands sunlight. It is consistently the fine reagent 
ACS specifications require. 

Like all Mallinckrodt Analytical Reagents, Silver Nitrate A.R. 
assures you of the utmost Uniform Dependable Purity 

ALJTAYS SPECIFY MALLINCKRODT REAGENTS IN ORIGINAL PACKAGES 



82 SPeivice Ao 9^/wwfca/ 

MALLINCKRODT CHEMICAL WORKS 

Mallinckrodt Street, St. Louis 7, Mo. • 72 Gold Street, New York 8, N. Y. 
Chicago • Cincinnati • Cleveland • Los Angeles • Montreal • Philadelphia • San Francisco 
UNIFORM DEPENDABLE PURITY 
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ANTI-HUMAN 
PREGIPITIN SERUM 

(rabbit) 

. for the "Coombs Developing Test" 


r<i 


U ttUrs- 




xTCciy^ible dicsqsTiOSf'ic 

v-'.' 




m 


j Detection of infant sensitization with maternal Rh antibodies, 

Detection of antibodies (blocking cryptagglutinoids) which coat but 
do not clump saline suspended cells.’'^-'' 

, Study and diagnosis of certain hemolytic anemias.® ■ 
packotjins 2 cc vials with dropper cap assembly 


Qi GQinniQLefro line a(? oiniifbrh cerci 


(33'^csSuColbie 


Ortho Anti-Rh Sera are carefully processed from 


human bloods and possess excellent avidity, specificity, and titer. 
Ortho currently offers: 


■ i Anti-Rho (Anti-D) Slide Test Serum 4 cc pkg. (150 tests approx.) 

^ Anti-Rh, (Anii-D) Test Tube Test Serum 2 cc pkg. (75 tests approx.) 

Anti-Rh,' (Anti-CD) 87% Test Tube Test Serum 2 cc pkg. (75 tests approx.) 
Anti-rh' (Anii-C) 70% Test Tube Test Serum 2 cc pkg. (75 tests approx.) 

Anti-rh" (Anti-E) 30% Test Tube Test Serum 2 cc pkg. (75 tests opprox.) 

Furfhtr Informotion ond prices on request. 



blbilO^irCiphy’* {tj Coombs, ft. ft. A., Mouront, A. E., and Roce, R. R.t A New Test for the Detection 
of Week and ''Incomplete" Rh Agglutinins, Bril, J. Exp. Foth. 2i:225>366, 1945. (2) Coombs, R. R. A., 
Mouronf, A. E., end Race, R. R.: In-VIvo Isosenillijotlon of Red Cells in Babies with Hemolytic Disease, 
lancet, 350:3d4«266, 194^. (3) Kill, J. M., and Haberman, Sols Demonstrollon of Rh Anltbodles In the 
Newborn ond Further Evidence of the Pathogenesis of Erythrofalastosii, J, lob. ond Clin. Med., 31:1053* 
1066, 1946. (4) levine, P., and Wigod, M.: Technic of Rh Testing, "Diagnostic Procedures ond Reagents/* 
Am. Publ. Health Assoc. In Press, (5) Sturgeon, P.s A New Antibocfjr in Serum of Patient's with Acquired 
Hemolytic Anemia. 'Science, 106:2^*294, 1947. 
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BLOOD SPECIMENS IN 
LESS THAN 7 SECONDS 



AND NOTE THESE ADVANTAGES— 


SPEED— lOcc of Blood in less 
than 7 seconds— under normal con- 
ditions. Speed of Vacutainer may 
permit one technician to do the 
work of two using other methods. 

LOW COST— Original cost of 
equipment compares favorably 
with any other method. B-D Vacu- 
tainer saves cost of syringe, tube, 
cork, washing, scouring, steriliza- 
tion, and other preparations for 
use. Less handling means less dan- 
ger of breakage. 


(3 NO BLOOD TRANSFER NECES- 
SARY — Blood is drawn from vein 
through needle into Vacutainer- 
where it remains for centrifuging 
and tests without need of transfer, 
also eliminating danger of outside 
contamination. 

© ADAPTABILITY— B-D Vacu- 
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CYTOLOGIC DIAGNOSIS OF UTERINE CANCER BY EXA.AIINATION 
OF VAGINAL AND UTERINE SECRETIONS* 

GEORGE N. PAPANICOLAOU, M.D. 

From the Departinent of Anatomy, Cornell University Medical College, New Yorl:, New York 

Mr. Chairman, members of the American Society of Clinical Pathologists, and 
guests. 

I appreciate very deeply the honor of participating in this meeting and the 
privilege of discussing with 3 mu a problem to which I have devoted so many 
3 '^ears of my life, that of exfoliative cytology, and more specifically, that part 
of it which applies to the diagnosis of uterine cancer through the examination 
of vaginal and uterine secretions. 

Since 1943 when Dr. Herbert F. Traut and I published our monograph on 
the Diagnosis of Uterine cancer by the ■\''aginal Smear,' there has been a revival 
of interest in this method of diagnosis. I say “revival” because the idea of 
examining various fluids of the body for the purpose of detecting cancer cells 
is not new. 

The recognition which this method is now receiving is, of course, most grati- 
fying and I am particularly happy that pathologists are taking more and more 
interest in it. I feel that this is a method which will finallj’- be entrusted to 
them and that its future depends chiefly upon their attitude toward it and their 
acceptance of it as a hona fide laboratoiy procedure. 

Unfortunately, the introduction of a new teclmic such as tliis, which requires 
a relatively long training period, is bound to proceed slowlj" because of the fact 
that for some time to come there will undoubtedly be a shortage of adequateh' 
trained laboratory men to handle this type of work. A special training period 
of at least three months, preferably one of from four to six months, iji a properlj’- 
qualified laboratory, is to be recommended, even for those with a good pathologic 
background, for acquiring sufficient sldll in teclmic and interpretation. 

In spite of the progress that has been made in the use of the vaginal smear 
during the last few j'^ears, we have not yet reached a point where we can consider 
it as a method of final diagnosis. Much pioneer work remains to be done. Aiy- 
one Ausiting our little exhibit and getting a glimpse of the amazing variety' of 
normal and abnormal cells which maj’" be encountered in the different bodj’ fluids 
will realize the magnitude of the task Avhich lies before us. It will take manj' 
j^ears before v:e reach a point from which Ave can eA'aluate with greater accurac 3 " 
and confidence these many cell forms. Until we do so it would seem advisable 
to exercise great caution and to recommend, whenever possible, confirmation of 
smear findings with biops 3 '’ of curetted or excised tissue. 

The technic used in our work has been fully described in preA'ious i)aper.s,'- ' 
so I feel that I can dispense with a detailed description here. I only want to 

* Presented at the Twentj'-Seventh Annual Meeting of the .Vmerican Society of Clinical 
Pathologists, in Chicago, October 13, 194S. 

Received for publication, December 9, 1948. 
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emphasize the importance of immediate fixation and proper staining. Our stain- 
ing procedure is not specific for cancer cells, but onl3’- adapted to cancer diagnosis. 
It consists of tlie staining of the nucleus with Harris’ Hematoxylin and counter- 
staining of the cytoplasm with Orange G and EA 36 or EA 50 Avhich insure a 
light and transparent coloration of the cytoplasm and a good differentiation be- 
tween basophilic and acidophilic cells. A very deep staining of the nucleus 
should be avoided as it maj'' give a false impression of hj^perchromasia. 

With regard to the tj^ie of smear, we still give first place to smears taken b}-- 
aspiration. We request, first of all, a vaginal smear taken before the introduc- 
tion of a speculum. Such a smear gives a more accurate idea of the extent of 
nonnal exfoliation and of the presence of anj'^ bleeding not due to trauma. It 
also permits better evaluation of the prevailing bacterial flora and the detection 
of an3'- e.xisting parasites. Furthermore, in an aspiration vaginal smear one might 
expect to recover exfoliated cells from the vagina, ecto- and endocervi.x as well 
as from the endometrium. 

Our second request is for a cervical, or rather endocervical, aspiration smear 
which gives a better picture than does the vaginal smear, of the c3dology of the 
endocervical fluid and usually a larger representation of endometrial cells. It 
is particularly valuable in cases of earl3’- carcinoma of the cervi.x, in which, as 
a rule, one finds a larger number of cancer cells in the endocervical than in the 
A’-aginal smear. 

Our third request is for a direct smear taken either vith a cotton swab or with 
a wooden spatula such as that designed b3’' Dr. Ernest A3ne.^ In lesions occurring 
near the cervical os this type of smear offers the great advantage of procuring a 
larger number of malignant cells. However, should one be limited to the swab 
smear alone, there would be the risk of missing the malignant cells coming from 
the upper part of the endocervical canal as well as from the endometrium and the 
tubes. I have repeatedly seen cases in which the endocervical aspiration smear 
contained endometrial adenocarcinoma cells whereas the cervical swab smear was 
entirel3'- negative. Amother disadvantage is that cervical swab smears, being 
more cellular, tend to dry faster than aspiration smears and often lead to an 
erroneous interpretation. Drying causes enlargement of the cells and their nu- 
clei, which is often misleading. 

A fourth t3’'pe of smear which is most desirable is the endometrial aspiration 
smear. It is extremely valuable in cases in which an endometrial malignant 
growth is suspected. 

In cases where all four types of smears are available the chances of missing 
a malignant lesion are greatly reduced. However, only rarely may one expect 
to receive all four t3'pes. In most instances the material coming to us consists 
chiefl3’^ of vaginal aspiration and cervical aspiration or swab smears. 

Most of the statistics which ai'e available at present are based on these two 
t3’-pes of smears, chiefl3’’ on vaginal aspiration and to a lesser extent on cervical 
aspiration or swab smears. Differences in the t3qies of smears partly account 
for the discrepancies found in statistics published to date. Strictness of criteria, 
skill and experience, careful screening and adequate technic are other factors 
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wliich maj’^ affect statistical data. Discrepancies Avould also be expected to e.xist 
in comparisons of different groups of patients, as those examined in cancer pre- 
vention clinics vho, for the most part, are as3Tnptomatic and those examined 
in private practice or in hospital clinics most of whom have sjTnptoms. 

Discrepancies such as these are shown in a statistical evaluation of some of 
our more recent cases, representing two different gi'oups, one consisting of 124 
patients examined at the Woman’s Clinic of the New York Hospital, the other 
of 777 patients referred bj'’ private physicians. In the first group of patients 
which included onl}^ those with S3TOptoms, the incidence of uterine cancer was 
relativel3" high, totaling 20 (16.1 per cent). In the second group of patients 
most of whom were as3'mptomatic and relativel3" few with S3’^mptoms, the inci- 
dence of uterine cancer was much lower, totaling 11 (1.4 per cent). 

Two of the 20 positive cases in the first group (all proved b3’’ biops3'’) had been 
reported by us as negative, which gives 10 per cent of false negatives. These 
two were cases of earl5’- carcinoma of the cervix, one of a carcinoma in situ and 
the other a squamous cell carcinoma grade 1 (Broder’s grading of tumors).* 
There were no false positives in this first group. 

In the second group one of the 11 positive cases (all proved b3’- biops3') 
had been reported as negative, which gives 9.1 per cent of false negatives. This 
one was also an early carcinoma of the cervix, a carcinoma in situ. Three of the 
766 negative cases had been reported as positives, two as Class lA^ and one as 
Class V (author’s cytologic classification), which gives 0.4 per cent of false 
positives. Of these, two were found to have ceivical metaplasia, and one 
chronic cervicitis with leukoplalda.** 

A recent statistical evaluation of 3195 cases examined at the Kate Depew 
Strang Cancer Prevention Clinicf shows a still lower incidence of uterine cancer, 
a total of 10 (0.3 per cent), as proved b3’’ biops3L In this series there were no 
false negative reports and only one false positive,t giving a percentage of 0.03. 

These figures give a general idea of the results which may be expected at the 
present stage of development of the smear method and of the differences existing 
between varied groups of patients. In most of the above cases two t3"pes of 

* In the above evaluation we take for granted that the final pathologic diagnosis is the 
correct one, in spite of the fact that there has been at times a question in our minds as to the 
accuracy of the interpretation of the biops 3 '. In all instances in which there has been a 
discrepancy between the interpretation of a smear and that of a biops}’ we always gave the 
benefit of the doubt to the latter, although we h.ive had cases in the past in which the inter- 
pretation of the biopsj' was later proved to be erroneous. 

** None of these three cases was explored by serial sections. Therefore, one cannot en- 
tire^' exclude the possibilit 3 ' of the presence of a sm.all cancerous lesion which remained 
undetected. 

t These cases have been e.xamincd since October 1, 1917, when I was entrusted with the 
supervision of the cj'tologic laboratorj- of the Clinic. The\' represent unpublished data. 

t The interpretation of the smear findings in this c.ase as a false positive w.as based on a 
negative cervical biopsj'. A subsequent biopsj', performed since these results were tabu- 
lated, proved the e.xislence of an early squamous cell carcinoma, most likcl}' prc-invasivc. 
In the light of this fact the evaluation of this group should be corrected to read as having 
100 per cent accurac 3 ^ 



304 


PAPANICOLAOU 


smears were available, the one vaginal aspiration, and the other cervical aspira- 
tion or cervical swab. 

It is to be noted that our i-esults ivith adenocarcinomas of the endometrium 
or of the cervix are much better than those previously reported.^ In the first 
group of 124 cases there were 4 adenocarcinomas of the endometrium and 1 of 
the cervix, and in the second group of 777 cases there were 5 adenocarcinomas 
of the endometrium and 1 of the cervix. All were diagnosed correctly b}’’ the 
smear. This contrasts with a 9.3 per cent of false negatives imported by Di', 
Traut and myself in our 1943 monograph. 

The criteria used in the C 3 d;o}ogic diagnosis of cancer are based on structural 
modifications of the cancer cells and of their nuclei as well as on changes in 
their relationship and pattern when in gi-oups and clusters. In the early stages 
of our work our diagnostic objective was limited to a decision as to whether 
malignancj’’ was or was not present. Increased Icnowledge and experience are 
now enabling us to recognize with greater confidence certain characteristic cell 
or smear t}^es which in some instances make possible an evaluation of the t 3 ’pe of 
the tumor as well. 

One such smear t 3 Tie is what we refer to as “superficial dyskaryosis”,* Smears 
of this t3T3e are characterized by the presence of marked nuclear abnormalities, 
which are, however, limited chiefly to the superficial squamous cells (Fig. 1; 
compare vfith Fig. 2). The abnormal nuclei are enlarged and hyperchromatic. 
Binucleated or even multinucleated cells are not uncommon. A characteristic 
perinuclear vacuole is often to be seen. Some of the abnormal cells show corni- 
fication and are distinctly acidophilic. Eventually the nuclear atypia ma 3 >' be 
extended to cells of the parabasal layers. 

In cases exhibiting tliis smear type a high incidence of early carcinoma of the 
cervix, more specificalty of the intra-epithelial type, has been found to exist. f 
However, in a large percentage of such cases biopsies have been persistently 
negative, and in one case at least wliich has been under observation for approxi- 
mateb’’ 10 y’-ears, this condition was apparently reversible, as indicated by'- the 
complete disappearance of abnormal cells from later smears. We, therefore, con- 
sider cases of this type as strongly suggestive of an early localized low gi'ade 
malignant neoplasm of the cervix, which may’’ remain dormant over a long period 
of time or may'’ even undergo regression. A high percentage of parasitic infec- 
tions, chiefly’’ trichomoniasis, has been noted in such cases. In a few instances 
cells of the “dy'’skary’’Osis” ty'’pe were found intermixed with typical cancel cells 
in smears of cases which proved to be advanced invasive squamous cell cai ci- 
nemas of the cervix. This seems to indicate that eventually’’ this condition may' 
either become associated with or develop into a frank cervical carcinoma. 

The cylology' of this type of lesion corresponds closely to what is Icnoun as 
dy'skeratosis of the skin, yet this term could not be applied to it very' veil be- 

* In previous discussions this condition was referred to as Birkhead s disease. A short 
description of it is given on page 31 and an illustration in plate D, Figure 1 of our 194 
monograph.'* 

t A more complete description together with a statistical evaluation of cases of this type 
is now being prepared for publication. 
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All figures: stains used, hematoxylin, OG 6, EA 50, procedure 2GS; nnignifieation, X 330. 

Fig. 1. Vaginal smear. “Superficial dyskaryosis”. Cluster of superficial squamous cells 
showing nuclear enlargement with liypcrchromasia, hinucleation, ancl a perinuclear vacuole. 
Fig. 2. Vaginal smear. Cluster of normal superficial squamous cells. Xote normal nuclei. 
Fig. 3. Vaginal smear. Carcinoma in situ. Xote scattered carcinoma cells of jiarabasal 
type with much enlarged and hyperchromatic nuclei. 

Fig. 4. Vaginal smear. iNIcnopausal atrophic type. Xote parabasal cells with normal nuclei. 
Fig. 5. ^hlginal smear. Squamous eell carcinoma of cervix. Cluster of malignant cells. 
Fig. 0. Vaginal smear. Squamous coll carcinoma of cervix. Clusters of malignant colls. 
Note more differentiated epidermoid cells. 
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cause of the absence of tj^iical keratinization. Further study is necessary to 
determine the nature and significance of this distinctive cytologic picture. 

Another smear t 3 T 3 e frequently associated with early carcinomas of the cervix, 
more particularly of the intra-epithelial pre-invasive type, is the one shomi in 
Figure 3 (compare with Fig. 4 ). In this there is a prevalence of abnormal cell 
forms of the parabasal type, mostly round or oval cells with a disproportionately 
enlarged and activated nucleus which tends to be distinctly h 3 ^perchroraatic. 
There is considerable variability in the size of the cells, wliich appear singl3^, 
scattered throughout the smear, or in small groups, but not in the large impres- 
sive clusters characteristic of advanced squamous cell carcinomas. Cervical 
parabasal cells are usually numerous and some show pronounced vacuolization. 
One is often tempted to venture a diagnosis of a carcinoma mi siYu on the basis 
of a smear of this type although the presence or absence of invasion can never 
be decided on the basis of a smear study alone. 

Squamous cell carcinomas of the cervix are characterized by a larger variet3’' 
of more differentiated abnormal cells which often gather into dense giuups (Figs. 
5 and 6 ). Nuclear enlargement and activation, hyperchromasia, irregular frag- 
mentation of the nucleus, engulfment, anisocytosis and anisokaiyosis are more 
frequently encountered. Some cells exhibit extremely at3q)ical and bizarre forms. 
Marked elongation of the cells is characteristic of well-differentiated epidermoid 
cancerous lesions. 

Adenocarcinomas of the endometrium or of the cer\’ix present a different pat- 
tern. The malignant cells are of the glandular t3q)e and are generall3'' smaller 
than the squamous cells of the cervix. Vacuolization is more pronounced and not 
infrequently the vacuoles contain small cells mostly of the ]eukoc3»^tic t3q)e (Fig. 
7 ) . The nuclei show enlargement and hypei’chromasia and are often eccentricall3’' 
located. The cells tend to form dense clusters vdth an irregular pattern and 
anisokaryosis. Necrotic cells or stripped nuclei with an irregular grouping of 
coarse chromatin granules of unequal size, or single cells with an enlarged ec- 
centric nucleus and inclusions of degenerating leukocytic elements are almost 
always present and are of great diagnostic value. 

Adenocarcinomas of the cervix have a comparable c3dology although the cells 
tend to be larger. Their differentiation from adenocarcinomas of the fundus 
is rather difficult unless some of the cells retain their well-defined mucoid type,, 
wliich permits their identification (Fig. 8 ). 

A smear type vdth distinctive though not malignant cytolog}^ is that of en- 
dometrial metaplasia (Fig. 9 ). This is characterized by the presence of cell clus- 
ters of densely gi’ouped normal endometrial cells, the more peripheial ones of 
which show enlargement and marked vacuolization or distinct metaplasia. Ihe 
vacuoles are usuall3'’ empty and onl3’’ rarel3’' contain leukocytic inclusions. Such 
cell groups bear a marked resemblance to clusters of adenocarcinoma cells but 
ma3'' be distinguished from them by their normal and uniform nuclei and by the 
characteristic peripheral arrangement of the larger vacuolated or metaplastie 
cells. 
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Adeno-acanthomas of the endometrium or of the cervix also have a cj'tology 
of their owm. Cells revealing marked squamous metaplasia and an abnormal 



All figures: stains used, hematoxylin, OG 6, EA 50, procedure 26S; magnification, X 330. 


Fig. 7. Vaginal smear. Adenocarcinoma of endometrium. Cluster of m.alignant cells. 
Note invasion of some of the cells by leukocytes. 

Fig. S. Cervical smear. Adenocarcinoma of cervix. Cluster of malignant cells. Note 
mucoid type of colls. 

Fig. 9. Vaginal smear. Metaplasia of endometrium. Cluster of endometrial cells. Note 
three enlarged vacuolated cells located at periphery of a group of normal endometrial colls. 

Fig. 10. Vaginal smear. Adeno-acanthoma of endometrium. Cluster of malignant colls. 
Note metaplasia and nuclear atypia. 

nuclear structure are the most characteristic cellular elements of this type of 
lesion (Fig. 10). Their differentiation from cells of the squamous cell carcinoma 
type is often very difficult. 
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The above short descriptions give a general idea of some of the characteristic 
smear types wliich may be found to be associated with various types of carci- 
nomas of the cervix and of the endometrium. 

In closing, I should like to emphasize the value of the cytologic method as a 
useful procedure not only in the diagnosis of cancer, particularly in the early 
carcinomas of the cer\dx and the endometrium, but also as a method which may 
supply us with veiy valuable material for the study of the early pathogenesis 
of malignant neoplasms. 
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CYTOLOGIC DIAGNOSIS OF CANCER FROi\I PLEURAL 
AND PERITONEAL FLUIDS* 

OTTO SAPHIR, M.D. 

From the Department of Pathology, \ Michael Reese Hospital, Chicago, Illinois 

Wihman® in 1948, in a special supplement to the Acta niedica Scandinavica, 
gives a historical resume of our knowledge of the interpretation of the cellular 
contents of exudates and transudates. For the purpose of this discussion, it may 
be pointed out that as earlj-^ as 1867, Liicke and Klebs- reported the presence of 
tumor cells in exudates. Quincke^ a few 3 ’-ears later drew attention to the fact 
that tumor cells in exudates are often aggregated in clumps. He described quite 
accuratelj'’ the morphologic appearance of such tumor cells. Mter tlie intro- 
duction of the more modern staining methods b 5 ’' Ehrlich, ‘ smear diagnosis was 
made with greater certainty. 

Becau.se of certain difficulties which were bound to arise in these earh’’ daj'S, 
pathologists reverted to histologic rather than c 3 dologic methods. Sclimorl,'* as 
earl 3 '^ as 1918, described the method of centrifuging exudates in alcoholic solu- 
tions and treating the exudate as curetted specimens, eventuall 3 ' placing the 
sediment in paraffin and cutting sections. Numerous pathologists have used 
this method since the earl 3 '’ twenties and have found it quite satisfactory. The 
important objection to this method is the time element, since these ver 3 ’- small 
particles liave to be run through the various solutions carefull 3 ’ and liave to be 
handled with utmost caution. Thus, it takes several days before slides are avail- 
able for diagnosis. Besides, if the sediment is minute, one simpl 3 ' ma 3 ’’ not be 
able to embed it. Smears from sediments can be examined much more quickl 3 ' 
and even the most minute amount of sediment is suitable for smears. Usuall 3 f 
the diagnosis can be made on the same da 3 ’' the specimen is received. The most 
important step in this procedure is the immediate fixation of smears of the sedi- 
ment in an alcohol and ether mixture. 

In the following discussion, an anal 3 "sis of examinations of 175 pleural or-peri- 
toneal effusions will be given and a few pitfalls in the diagnoses of malignant 
tumor cells pointed out. 

The fluid, Avhether it be of pleural or peritoneal origin, should be examined 
as soon as it is collected. In the event of unavoidable dela 3 ’’, the fluid should be 
placed in a refrigerator until it can be delivered to the histologic laboratoiy. 
The full amount of fluid and not “samples” of fluid should be sent to the labora- 
tor 3 \ Tlie fluid is then centrifuged at about 1700 r.p.m. for about ten minutes. 
After the supernatant fluid is decanted, the sediments from the various centrifuge 
tubes are finall 3 ’' collected into one tube and a pooled sediment obtained. Smears 

* Presented nt the Twontj'-Seventh .'Vnnu.il Mcctiug of ,\mcnc.an Society of Clinical 
Pathologists, in Chic.ago, October 13, 194S. 

This work was aieied by a grant from the Ira Prank Fund. 

Received for publication, December 13, lt)4S. 

t This department is, in part, supported b,v the Michael Reese Research Foundation. 
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are made from this sediment ^^dth the use of a “platinum”, loop. The glass slides 
are prepared by the usual method of cleaning and then coated with a thin layer 
of egg albumin. In making the smears, fragments of tissue or other masses 
which may contain the tumor cells are selected. Attempts should be made to 
obtain even smears that are not too thick. The smears are then gently placed 
in the ether-alcohol h.vative (which consists of equal parts of ether and 95 per 
cent ethyl alcohol) Avhile still wet. In order to keep the slides from adhering to 
each other, a paper clip may be attached to one end of each slide. The shdes 
are kept in the fixative for 20 to 30 mmutes before they are stained. The smears 
can be kept in the fixative for an almost indefinite period, if necessary. 

For this study, the slides were stained routinely according to the Papanicolaou 
method. Whenever enough material was available, the hematox 3 din-eosin stain- 
ing method and the Giemsa stain were also used. It ma 5 >' be mentioned here that 
hematoxylin and eosin also gave very good I’esults. The follovdng technics were 
used for staining the slides. 


Papanicolaou’s Staining Method 

After fixation in ethyl alcohol and ether mixture, immerse slides successively in SO per 
cent, 70 per cent, 50 per cent ethyl alcohol and distilled water. 

Stain in Harris’ hematoxylin for two minutes. 

Rinse in distilled water. 

Dip in 0.5 per cent hydrochloric acid (aqueous solution) to destain. 

Place in running tap water for five minutes, or until nuclei appear blue. 

Rinse in distilled water. 

Immerse successively in 50 per cent, 70 per cent, SO per cent and 95 per cent ethyl alcohol. 

Stain in OG 6 (Orange G-0.5 per cent solution in 95 per cent ethyl alcohol) for two 
minutes. 

Rinse in 95 per cent ethyl alcohol, two changes. 

Stain in EA 36 (Bismarck brown, eosin yellowish and light green yellowish) for one- 
half minute. 

Rinse in 95 per cent ethyl alcohol (three changes); absolute ethyl alcohol and -x^dol, 
equal amounts, xylol (two changes) and mount with balsam. 


Gie?}isa’s Staining Method 

After fixation in ether-alcohol, rinse slides in 95 per cent ethyl alcohol and then in three 
or four changes of distilled water. 

Allow slides to remain in the Giemsa stain (1 drop concentrated Giemsa stain per cc. 
distilled water) for at least one-half hour. 

Rinse in three changes of distilled water. 

Pig. 1. Multinucleatedmesothelial type of giant cells. Papanicolaou’s staining method. 

X 275 

Fig. 2. Mesothelial cell in mitosis. Papanicolaou’s staining method. X 300. 

Fig. 3. Pseudo-glandular structure in ascitic fluid from a patient with cirrhosis. 

Iron-hematoxylin and eosin preparation of paraffin section of sediment. ^ 

Fig. 4. From same field as Figure 3. Iron-hematoxylin and eosin preparation of paraffin 

section of sediment. X 650. . , , . t. ctni'ninn- 

Fig. 5. Pseudo-glandular structure in peritoneal exudate. Papanicolaou s staining 

Fig. 6. Adenocarcinomatous structure. Iron-hematoxylin and cosin stain of a smear. 

X 275. . • • 

Fig. 7. hlultinucleated carcinoma cell in peritoneal exudate. Papanicolaou s staining 

method. X 650. 
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Rinse in two changes acetone. 

Rinse in two changes xj’lol and examine smears at this point. If necessary to dcstain 
further, retrace steps back to distilled water and then continue as before. 

Mount slides from the second change of xjdol with balsam. 

Hematoxylin and Eosin Staining Method 

After fixation in ether-alcohol, run slides down through SO per cent, 70 per cent, and 50 
per cent ethjd alcohol to distilled water as done for the Papanicolaou staining method. 

Stain in Harris’ hematox 3 -lin for two minutes. 

Rinse in distilled water. 

Destain in 0.5 per cent aqueous solution of hydrochloric acid. 

Place into running tap water for five minutes or until nuclei are blue. 

Stain in eosin for one-half minute. 

Rinse in three changes of 95 per cent etlnd alcohol. 

Allow slides to remain in carbol-xjdol for five minutes. 

Rinse in two changes xjdol and mount with balsam. 

In this stud 3 ' of the slides of 175 effusions, 73 of the specimens were from the 
pleural cavity and 102 were of peritoneal origin. 

MTienever sufficient sediment was obtained, parts of tlie sediment were also 
prepared for embedding in paraffin and cut as tissues. Thus, often comparisons 
could be made between histologic and cj’tologic methods. This dual examina- 
tion is to be reco mm ended espeeialh’- for those who seek experience in studying 
individual cells in smear preparation. After comparing both methods, it became 
clear that the cj'tologic smear method is superior. 

The most common type of cellular elements found in routine specimens were 
red blood corpuscles, poljmiorphonuclear leukocjdes, round cells which are most 
commonlj’’ hmaphocjffes, and desquamated mesothelial cells. The characteristic 
features of such mesothelial cells are the clear-cut cjdoplasm, jvhich takes a 
pale eosinophilic stain and the Avell outlined, usuallj’ perfect^ round nucleus, 
Ajith scarcelj^ recognizable nucleolus. Sometimes some of these cells are large 
and contain tAvo or three nuclei. Such multinucleated giant cells have round 
nuclei, all of about the same size and shape and are obviously identical to those 
found in mononuclear mesothelial cells. Thej’' huAm a large, somewhat ill-defined 
eosinophilic c 3 ffoplasm AA'hich is perfeetty homogeneous. These giant cells are 
not indicators of malignanc 3 '^. x'T^ii'ticularly in instances of cirrhosis of the liA'^er 
of long dm'ation are normal mesothelial cells and giant cells found in abundance 
in the sediment. Also often found in these instances are mesothelial cells ar- 
ranged in clumps or heaps, and isolated groups and clusters of these cells majdAC 
noted in the smear. It must be emphasized that such clumps are definite^ not 
a sign of malignanc 3 '. 

Some of these cells ma3’’ be arranged in ringlike fashion and ma3' assume the 
shape of a tubule. Mffien such pseudo-glandular structures were found first, 
the3' Avere thought to be eA’idence of adenocarcinoma. Onlj’ bj’ expeiience A\as 
it learned that these structures ai'e not tine glandular structures, and that thej’’ 
are similar to those occasional^ encountered in paraffin sections of infolded \ is- 
ceral pleura or pei’itoneum, foimed bj’’ i'oaa'S of swollen mesothelial cells. A caie- 
ful stud 3 * of these structures shows that the indh’idual cells of Avhich the.se pseudo- 
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glands are composed have a small nucleus with minute or not recognizable 
nucleoli and an eosinophilic cj'toplasm. Close inspection reveals that the major- 
ity of these cells and nuclei are alike and are morphologically similar to meso- 
thelial cells. They do not vaiy in size, shape or staining quality. Mitotic 
figures are often encountered in these cells. As just stated, these structures 
when first seen were thought to be eiddence of malignancy, and as a matter of 
fact, a false-positive diagnosis was made from the e.vudate, based on the findings 
of such structures. 

Cells in mitosis are not characteristic of malignancjL Mesothclial cells appar- 
ently multiply quite often bj'’ mitosis. Onl}’’ outspoken atypical mitoses, such 
as the presence of three spindles, or asymmetrical spindles may be taken as evi- 
dence of malignancjL As a matter of fact, in malignant neoplasms involving 
serous membranes, highly atypical mitotic figures are often encountered and 
usuallj’' can be demonstrated. 

The outstanding characteristic of malignant tumor cells in individual smears 
is the large, sometimes irregular nucleus which is often twice the size of the 

TABLE 1 


Summary of Findings in Ci'tologic Examination or Smears From 175 Pleural or 

Peritoneal Effusions 



NfJinER 

Pleura or peritoneum involved by carcinoma 

! 

Carcinoma correctly diagnosed 

1 37 

Carcinoma present but diagnosis “doubtful” 

0 

Carcinoma present but not diagnosed (false negative) 

9 

Carcinoma absent but smear diagnosed as showing carcinoma (false posi- I 
tive) 

1 


nucleus of mesothclial cells. Vacuoles in the nuclei and relatii'^elj'’ large nucleoli 
are common. The cjdoplasm is correspondinglj'- larger in amount than normal, 
but offers no unusual characteristics. The diagnosis of malignancj' in these 
preparations rests solely on the obseiwation of the nucleus in malignant cells, its 
size, the presence of large nucleoli, and the findings of outspoken atjqiical mitoses. 

Following such criteria, carcinoma cells were reported 37 times in smears of 
the 175 effusions. These findings piwod to be coireci later at nuiopsy. In 
one instance, a smear taken from a peritoneal e.xudate was diagnosed as jiositive 
for carcinoma cells. At autopsj' in this instance, cirrhosis of the liver was found, 
but there was no eiddence of carcinoma (false positive). This diagnosis was 
based on the finding of pseudo-glandular structures. A negative diagnosis (false 
negative) for cancer was made twice. In one of these instances, the patient 
subsequently died of carcinoma of the stomach and in the other, the patient died 
of carcinoma of the colon. Both patients had peritoneal mc(asta.scs and a scro- 
sanguineous (carcinomatous) peritonitis. Si.N smears taken from patients who 
subsequent!}" died with carcinoma ini’olving the peritoneum or pleura yielded 
doubtful results. Of the remaining 130 specimens which did not, «how any evi- 
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dence of carcinoma at autopsy or surgery, one specimen, as stated previously, 
was misdiagnosed as carcinoma on cytologic examination. 

Table 1 summarizes the findings. 

REFERENCES 

1. Ehrlich, P., quoted by Wihman.® 

2. LtiCKE, A., AND Klbbs, E.: Beitrag zur Ovariotomie und zur Kenntnis der Abdominal- 

geschviilste. Arch f . path. Anat. u. Phys. u. f . klin. Med., 41: 1-14, 1867. 

3. Quincke, H.; Ueber fetthaltige Transudate, Hydrops chylosus und Hydrops adiposus. 

Deutsch. Arch, f . klin. Med., 16: 121-139, 1875; Ueber die geformten Bestandtheile von 
Transsudaten. Ibid., 30: 680-588, 1882. 

4. ScHiiORL, G.: Die pathologisch-histologischen Untersuchungsmethoden. Ed. 10. 

Leipzig: F. C. W. Vogel., p. 67, 1918. 

5. WiHMAN, G.: A contribution to the knowledge of the cellular content in exudates and 

transudates. Acta med. Scandinav., Suppl. 205, 130: 1-124, 1948. 



CYTOLOGIC DIAGNOSIS OF CARCINOMA OF THE PROSTATE’" 

PETER A, HERBUT, M.D. 

From the Department of Pathology, Jefferson Medical College, 

Philadelphia, Pennsylvania 

The examination of prostatic secretions for neoplastic cells is made in an 
attempt to arrive at an earlier diagnosis of carcinoma of the prostate. In a 
previous preliminary communication, Lubin and I^ reported 17 cases of car- 
cinoma of the prostate encountered in 100 consecutive patients. Since the 
method is simple and the results appeared promising, we made a further inves- 
tigation and wish to summarize our recent findings, as of September 1, 1948. 

JIETHOD 

Secretions are secured by digitallj' massaging the prostate. Care should be taken to 
stroke as nearly as possible only that portion of the organ which contains the suspected 
tumor mass. Unless the tumor extends into the seminal vesicles, the latter should, if 
possible be avoided since their contents serve merely to dilute the desired prostatic secre- 
tions. Although secretions may be collected in a test tube and then transferred to glass 
slides, we have found it more desirable to deposit the fluid directly upon the slide and pre- 
pare the smears immediately. There are two reasons for this. First, sometimes the secre- 
tions are scanty and are easily dissipated on the walls of a test tube, leaving little or nothing 
that can be transferred to the slides. Second, it is desirable to fix the cells immediately to 
prevent autolytic changes. Transporting them to the laboratory in a test tube permits 
both autolysis and evaporation. Accordingly, as the drops of secretion appear at the 
external urethral meatus, one drop is collected on each of three clean, new, glass slides. 
Each drop is then covered with another clean slide and compressed. This allows the fluid 
to spread evenly over the surfaces. In order to insure a thin film of uniform thickness, the 
top slide is then pulled over the bottom one several times. The ultimate smear should not 
be any thicker than that obtained in performing an ordinary erythroc 3 ''tic count. When 
the desired thickness is obtained the slides are pulled apart and immediatelj', while still 
wet, dropped into a mixture of equal parts of 95 per cent alcohol and ether, in which thej’’ 
are allowed to fix for from 15 to 20 minutes. They are then stained bj" the ordinarj’’ Papani- 
colaou technic.^ We have arbitrarily chosen and routinely make six smears from each case. 
If, for some reason, staining cannot be carried out immediatelj', or if one desires to send the 
slides by mail, one need only remove the smears after fixing them for the required time and 
allow them to dry at room temperature. We have stained smears one month after fixation 
and have noted no appreciable difference in staining characteristics. In examining the 
preparations every portion of every slide is scanned under a magnification of approximatclj' 
100 times and, when atypical cells are encountered, under a magnification of 400 times. 
We have not found it necessarj' to use oil immersion. 

In order for one to familiarize himself with other than neoplastic cells, he cannot do 
better than examine secretions from normal, inflamed, and hj'pertrophied prostates. In 
addition, it is most desirable to examine epithelial cells from the urethra, prostate and 
seminal vesicles. Cells from the former location can be readilj' obtained from cadavers 
and cells from the latter two organs can be obtained from surgically removed specimens or 
at autopsy. Epithelium from the urethra or seminal vesicle is best secured bj' scraping 
the organ with a scalpel and smearing the juice. Prostatic tissue is sometimes drj' and, 

* Presented at the Twentj'-Seventh Annual Meeting of the American Societj' of Clinical 
Pathologists, in Chicago, October 13, 1948. 

Received for publication, September 27, 1948. 
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therefore, we have found it most convenient to secure a portion of the tissue measuring 
about 5 inm. in diameter and to crush it thoroughly with a Kelly clamp. All the fibers and 
grossly visible pieces of tissue are then removed and only the juice is smeared. In some 
instances, it is necessary to add a drop of saline and crush the tissue within the saline in 
order to secure any secretion. In any case, the smears of the scrapings and of the crushed 
tissue are treated in the same way as are those of the prostatic secretions. Likewise, in 
order for one to familiarize himself with the appearance of neoplastic cells, he may study 
cancerous prostatic tissue, obtained surgically or atnecropsj^ which is treated in a similar 
manner. 

MACROSCOPIC APPEARANCE OF SECRETIONS 

Grossly there is no feature that enables one to distinguish secretions of can- 
cerous from noncancerous prostates. The normal amount of secretion, 1 to 
3 cc., is obtainable from each t 3 '-pe of prostate, and a decreased amount does not 
necessarily mean that the patient has carcinoma. The color, too, in each group 
is the same. In some patients, however, with advanced carcinoma in which the 
entire organ is transformed into a stony hard mass, one may be able to obtain 
only a few drops of thin, wateiy material, or there may be no material available. 
Likewise, in patients who have had a previous transurethral resection, whether 
the prostate is neoplastic or not, it may be impossible to secure any fluid. 

MICROSCOPIC APPEARANCE OP SECRETIONS 

N on-neoplastic cells. There are two types of cells that may be found in non- 
cancerous prostatic secretions, namely, epithelial and inflammatory. Epithelial 
cells are of three types: urethral, prostatic, and seminal vesicular. 

Urethral cells are easy to identify. They are the same large, flat, pavement 
cells that are so frequently encountered in urinary sediment. They are poly- 
hedral, round, oval or irregular in shape, and alwaj’^s have sharp borders. Thej’- 
contain an abundant amount of homogeneous cytoplasm that normalty takes the 
green stain but on occasions appears orange, yellow, blue, or has various shades 
of these colors. The nuclei are always round, oval, small, and central or eccen- 
tric in position. They are evenly and, as a rale, deeply stained. 

Normal prostatic cells usually appear singly or in small groups of not more than 
three or four cells. Each cell is relatively small, measuring not more than 10 to 
15 microns in diameter. Single cells are usually cuboidal, oblong, or somewhat 
irregular in shape, and their borders are always sharp. The cytoplasm is 
moderate in amount, homogeneous, and usually stains a light green or, at the 
most, bluish green. The nucleus occupies about one-half of the cell volume, is 
round or oval and is of uniform size in different cells. Its borders are sharp and 
its chromatin is usually clumped into minute granules. There are no nucleoli. 
The over-all staining is light or moderately dark blue. When found in small 
groups, normal cells are either irregularly arranged or they appeal in linear 
apposition. Sometimes single cells show considerable degeneration, in which 
case they are two to four times the normal size, their borders usually rounded 
but distinct, their cytoplasm foamj’', reticulated or definitely vacuolated, and 
their nuclei pushed aside, rounded or sometimes elongated. Secretions fiom 
hypertrophied prostates frequently reveal large, irregular masses of epithelial 
cells, or small, rounded, circumscribed nuggets. In the former, the cells are 
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essentially similar to those found in normal prostates, except that the}’’ are con- 
siderably larger and that their borders are almost always polyhedral. The}’’ can 
be readily distinguished from neoplastic cells, however, because their margins are 
always distinct. The clumps that appear in nugget form are usually quite small 
and, as a I’ule, consist of not more than half a dozen cells. The cii'cumference of 
the group is usually sharply defined, but the cytoplasm forms one syncytial 
mass and shows no cellular boundaries. The nuclei are relatively small, round 
or oval, and not numerous. They are similar to those already described. The 
regularity and small size of these nuclei, together with their paucity of numbers 
readily distinguishes them from somewhat similar groups that are sometimes 
found in cancerous prostates. 

Epitheliim from seminal vesicles is quite characteristic. The cells are almost 
always single and are two to four times the size of prostatic cells. They are 
almost always round, have sharp borders, disclose round, deeply staining, eccen- 
tric nuclei, contain abundant deep bluish green cytoplasm, and frequently 
reveal cytoplasmic brown granules. In addition, spermatozoa are almost always 
found in great numbers throughout the smears and are agglutinated to the 
cells. 

Inflammatory cells are recognized as a rale without difficulty, for they are of 
usual appearance. Neutrophils, lymphocytes, plasma cells and macrophages may 
be present. 

Neoplastic cells. Neoplastic cells that are easiest to identify are those which 
appear in large, irregular sheets (Fig. 1). The borders of the masses are ir- 
regular, frayed, and indistinct. The over-all hue varies from bluish green to 
light brown or very light orange. The individual cells are usually about twice 
the normal size, or they may equal those from hypertrophied prostates. The 
cell boundaries, however, are always indistinct or, as a rule, completely absent, 
so that the cytoplasm forms a large syncytial mass. Close inspection under a 
magnification of 400 times discloses it to be bluish green, light brown, light orange 
or pink, and to be reticulated or finely granular. The nuclei are usually quite 
numerous so that they frequently overlap. They occup}’’ about one-half or more 
of the cell volume and are round, oval, elongated, or slightly irregular. Their 
borders are sharply defined but are not rimmed by a conspicuous membrane. 
Staining is homogeneously light or dark blue but never black. The chromatin 
is evenly dispersed throughout the cell although, occasionally, smudgy, ill de- 
fined, coalescing clumps may be visualized. There is, however, no distinct 
chromatin grouping to form sharp granules such as are frequently seen in normal 
cells. Infrequently the nucleus may contain one or more distinct nucleoli. 
At other times, masses of epithelial cells are essentially similar, but the nuclei 
show an extreme variability in shape, size, and staining qualities (Fig. 2). They 
are round, oval, or irregular. Some are tlu-ee or four times the normal size, 
while others are small and extremely hyperchromatic. Occasionally there are 
groups of cells that disclose irregular scalloped borders, distinct round margins, 
abundant vacuolated or reticulated cytoplasm, and deeply stained round or oval 
nuclei. Similar scalloped clumps occasionally reveal abundant, more or less 
homogeneous, light bluish green or gray cytoplasm with relatively small, ir- 
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regular, hyperchromatic nuclei. Finally, clumps of neoplastic cells may appear 
in rounded or oblong nuggets (Fig. 3). They are usually quite large and may 
occupy as much as one-third, or even one-half, of a microscopic field under a 
magnification of 400 times. The outline of the mass is always sharp. The 
cytoplasm forms a solid syncytial mass that stains pink or bluish gray. The 
cytoplasmic mass shows no cellular borders and is homogeneous, slightly vacuo- 
lated or reticulated. The nuclei are quite numerous, frequently overlap, and 
are evenly distributed throughout the clump. They are one and one-half to 
two times the normal size, are round, oval, or oblong, stain light or dark blue 
and are finely reticulated but show no sharp clumping of the chromatin. They 
may or may not contain nucleoli. 

Single neoplastic cells vary in size from that of normal to that of the cells 
found in clumps just described (Fig. 4). The cell borders are always indistinct 
and irregular. The cytoplasm is scanty or imperceptible or is more abundant, 
stains bluish green or light gray and is drawn out into irregular fading processes. 
The nuclei are similar to those in the neoplastic cells already described. They 
may be large or small, lightly or deeply stained, and may or may not contain 
nucleoli. 

RESULTS 

Up to September 1, 1948, a total of 520 preparations from a total of approxi- 
mately 480 patients were examined. In tliis group there was a total of 66 
patients Avith carcinoma of the prostate, in whom the diagnosis was proved by 
paraffin sections in 48 and was certain clinically in the remaining 18. Neoplastic 
cells were found in secretions of 54 of the 66 patients (81.8 per cent). An 
equivocal diagnosis of cancer was rendered in 16 patients, but in most of these 
patients the questionable diagnosis was rendered during the first year of our 
project, and a recent revieAV of the smears revealed that the suspicion in most 
instances was not justified. Also in the early part of the Avork there AA^ere three 
false diagnoses of cancer. With the experience which AA^e have noAA'^ accumulated, 
Ave believe that these mistakes AA'^ould not be repeated. At present, Avhen the 
clinical diagnosis does not coincide Avith the cytologic impression, the study is 
repeated at least once again. Also, if irregular cells are encountered that are 
not typical of carcinoma one or more re-examinations are performed after AA'hich 
the smears are called positive or negative. 


SUMMARY 

Examination of prostatic secretions for neoplastic cells is of value in the 
diagnosis of carcinoma of the prostate. A positive cytologic diagnosis has its 
greatest merit in cases that are clinically uncertain. A negative smear, on the 
other hand, does not mean that the patient is free of cancer. The method is 
recommended as a routine diagnostic laboratory procedure. 
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Fig. 1. A sheet of malignant neoplastic cells showing relatively large nuclei and coa- 
lescing, ill-defined cytoplasm. X 400. 

Fig. 2. A clump of cancer cells showing considerable hyperchromatism and irregularit 3 -. 
X 400. 

Fig. 3. A circumscribed nest of malignant neoplastic cells with cytoplasm forming solid 
masses and nuclei irregularly distributed. X 400. 

Fig. 4. Single neoplastic cells showing scanty or imperceptible cj-toplasm. X 400. 
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TUMOR CELLS IN BRONCHIAL SECRETIONS 
An Experimental and Statistical Study* 

MAX APPEL, M.D., and THEODORE T. BRONK, M.D. 

From the Burnham City Hospital, Champaign, Illinois, and the Department of Pathology, \ 

Michael Reese Hospital, Chicago, Illinois 

It is generally agiued that results obtained in the treatment of carcinoma of 
the lung are unsatisfactory. These poor results are due in large measure to the 
fact that significant signs and S3''mptoms of pulmonary malignanc3'’ do not become 
evident until the disease is far advanced. The diagnostic value of roentgenog- 
raphj'’ is limited bj'^ the fact that it is frequently difficult to distinguish neoplastic 
from inflammatoiy lesions of the lung. Bronchoscopy is also of limited diagnostic 
value because the great proportion of bronchogenic tumors are beyond the reach 
of the bronchoscope, and also because facilities for bronchoscopy are not available 
in most smaller communities. For these reasons any diagnostic procedure which 
will enable the pathologist to make an eaily diagnosis of carcinoma of the lung 
is Avorthy of complete consideration. 

The study of exfoliative cytology has provided the pathologist with such a 
weapon. The value of this diagnostic method has already been established.--® 
Recently we had the opportunity to observe and study a case which illustrated 
in strildng fashion the superior accuracy of tliis diagnostic teclinic over previ- 
ously employed methods. The patient was a 58 j'^ear old white woman ivho 
Avas admitted to the hospital complaining of paroxysmal attacks of dyspnea asso- 
ciated Avith some cough and AA^eight loss. Physical examination reA'-ealed absent 
breath sounds in the region of the angle of the scapula on the right side. Re- 
peated radiographic examinations of the chest revealed, at times, areas of 
atelectasis on the right side and, on other occasions, AA^ell-aerated lung tissue, but 
at no time aa^rs anj”^ eAudence of neoplasm detected. Bronchoscopj’- shoAA^ed no 
evidence of tumor. Bronchial secretions AA’^ere smeared and stained hy the Pa- 
panicolaou technic. Clusters of tumor cells AAm’e seen (Fig. 1) in secretions ob- 
tained from the right main bronchus.' Because of the finding of these tumor 
cells, and despite the absence of bronchoscopic evidence of tumor, and because 
the clinical signs AA^ere localized' to the right lung, right pneumonectomy aa-rs done. 
Preliminarj- examination of the excised lung at first failed to reveal any eAudence 
of tumor. Only after a careful dissection of the bronchial tree AA-as a small 
area of thickening noted occluding a tertiary division of the right bronchus (Fig. 
2). Microscopic sections of this area shoAAud papillary projections of a primary 
carcinoma arising in the bronchial mucosa (Fig. 3). Despite the small size of 
the primaiy tumor, there AA’as sufficient exfoliation of tumor cells to make them 
readiU'' recognizable in the bronchial secretions before there AA'^as an^'^ definite 
clinical, radiographic, or bronchoscopic CAudence of tumor. 

* Presented at the TAventy-Seventh Annual Meeting of the American Society of Clinical 
Pathologists, in Chicago, October 13, 1948. 
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Pig. 1. Clusters of tumor cells found in bronchial secretions from patient with early bronchogenic 
carcinoma. Papanicolaou’s stain. X 500. 

Fig. 2. Early bronchogenic carcinoma found in tertiaiy division of right bronchus. Actual size. 
Fig. 3. Photomicrograph showing papillary projections of tumor arising in mucosa of bronchus. 
Hematoxylin and eosin stain. X 500. 

Figs. 4-6. Tumor cells found in bronchial secretions of rabbits with transplanted pulmonary carci- 
noma. Papanicolaou’s stain. X 900. 


Because of this experience, it occurred to us that it might be of interest to 
conduct an experimental studj’' with a vietv to determining (1) how soon after 
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the establishment of tumor grouh;h, tumor cells can be identified in bronchial 
secretions, and (2) the proportion of cases of experimentally produced pulmonary 
neoplasms in which positive smears could be obtained. For this study we used 
the Broum-PearceJparcinoma, a readily transplantable tumor of the testis of the 
rabbit. The teclmih^pf transplanting the tumor into the bronchus has been de- 
scribed.^ Attempts were made to obtain bronchial secretions by irrigating the 
bronchial tree with normal saline. Considerable technical difficulty was en- 
countered. The animals did not tolerate the procedure well, many of them show- 
ing signs of asphyxia, and difficulty was encountered in recovering the saline. 
However, several successful aspirations were accomplished and tumor cells could 
be demonstrated by this technic (Fig. 4). 

Because of the technical difficulty described above, this procedure was aban- 
doned and attempts were then made to obtain bronchial secretions by the use 
of a swab. The swab Avas introduced into the trachea through a child’s laryngo- 
scope, gently rotated in contact Avith the tracheal mucosa, and the material 
obtained, smeared and stained by the Papanicolaou teclmic. The animals tol- 
erated this procedure AA^ell and the results were gratifying (Figs. 5 and 6). 

Smears AA^ere taken eA'^eiy third day, beginning on the sixth day following trans- 
plantation. In 17 of the animals, or 58 per cent, positive smears Avere found 
on the sixth day. By the end of the third AA’^eek, 100 per cent of the animals 
shoAved positive smears. It must be emphasized that, in some cases, as many 
as 10 to 12 smears had to be taken before tumor cells could be identified in the 
bronchial secretions but at one stage or other in the development of the tumor- 
cells could be identified in all cases AAffien sufficient smears AA’^ere taken. 

In order to correlate the appearance of tumor cells in the bronchial secretions 
AAith the appearance of grossly recognizable tumor in the lung, the animals were 
sacrificed as soon as positive bronchial smears Avere obtained. In none of the 
17 animals shovung tumor cells in the bronchial secretions at six days could 
tumor be recognized grossl}'-. At this stage small microscopic nodules of tumor 
could be seen, but no gross eAudence of tumor AA^as found. The earliest time 
at AAffiich tumor could be recognized grossly AA’’as 10 or 12 da3'’S folloAAung trans- 
plantation. 

In summary, it may be stated that at one time or other in the development 
of experimentalb'' produced pulmonary carcinoma in rabbits, exfoliated cells can 
be found in the bronchial secretions in 100 per cent of cases. In 58 per cent of 
cases, tumor cells could be found in the bronchial secretions before the tumor 
Avas grossly recognizable and at a stage at Avhich neither x-ray examination nor 
bronchoscopy could have identified the groAAdh. 
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A CYTOHISTOLOGIC STUDY OF BRONCHIAL SECRETIONS* 

HOWARD L. RICHARDSON, M.D., WARREN C. HUNTER, M.D., WILLIAM 
S. CONKLIN, M.D., and ARTHUR B. PETERSEl^^I.D.t 

From the Departments of Pathology and Surgery, Univer^.fj of Oregon 
Medical School, Portland, Oregon 

The progress made during the past few years in the early diagnosis of bronchial 
carcinoma can be attributed to the study of secretional smears. However, 
there is little to be found in the American literature concerning the embedding 
and sectioning of material aspirated through the bronchoscope. In contrast, 
sputum has been cytohistologically studied by Boyd,^ Zemansky,^ and various 
European and South American workers mentioned in the monograph of Wan- 
dall.3 

It is often difficult to obtain a good specimen from the bronchus for biopsy. 
In this stud 3 '', a series of patients from each of two hospitals was treated 
separately in order to demonstrate the importance of (1) the e.xperienced bron- 
choscopist in obtaining satisfactory material, and (2) the utilization of all 
aspirated material, for microscopic study. 

METHOD 

The first and larger series of cases is comprised of patients in a count}’' charity 
hospital during the years 1946 and 1947, in whom a diagnosis of pulmonary 
neoplasm was considered. Because of inadequate follow-up records and lack 
of cooperation on the part of some patients, a number of cases of suspected 
carcinoma were omitted from this study. The diagnostic procedures on these 
patients were carried out b}'' various members of the house staff with little 
standardization of technics. Many times part of the aspirated material was 
used for bacteriologic study. 

The second series is composed of patients seen by one of us (W.S.C), a thoracic 
surgeon, during the years 1946 and 1947. All the procedures were standardized 
and directed bj'- the same person. Complete data were available on all cases. 

All of the material collected in the bronchoscopic trap was immediatel}'' fixed 
in formalin. At the pathologic laboratory the specimen was placed in a solution 
of saturated aqueous picric acid for four hours. It was next poured onto filter 
paper, the solidified material was packed into the cone, then treated like any 
other tissue and embedded in paraffin. 

Routinely two sections were made, one from the surface and the other from 
the deeper structures of the block. The material was cut 6 to 8 microns in 
thickness and stained with hematoxjdin, eosin and orange C. The orange C, 
especially, brings out the keratohjmlin Avell. The sectioned material, which 

* Presented at the Twenty-Seventh Annual Meeting of the American Society of Clini- 
cal Pathologists, in Chicago, October 13, 1948. 
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represented a minute fragment of tissue was submitted for biopsy like any other 
tissue. The experienced pathologist can usually read such a slide in from three 
to five minutes. 


•. TABLE 1 

Series 1. Examination of 119 Countt Hoseital Patients fob Carcinoma of Lung. 
Frequency op Positive Findings by Various Methods of Examination in 
17 Patients with Carcinoma of Lung. Procedures Not Standardized 


Number of patients studied 

Proved carcinoma of lung* 

•Carcinoma suspected by x-ray examination 


NUMBER OF PATIENTS 


119 

17 

17 


Bronchoscopy performed 

Tissue removed for biopsy. 
Carcinoma found on biopsy 


16 

12 

11 


Examination of material aspirated by bronchoscope 

Carcinoma cells found 

False-positive diagnosis 


15 

10 (66.7 per cent) 
0 


Examination of both sputum and aspirated material 

Carcinoma diagnosed 

In both sputum and aspirated material 

In aspirated material only 

In sputum only 

In neither 


/ 

3 

3 

2 

1 

1 


Examination of sputum 
Carcinoma diagnosed. 


9 

5 (55.6 per cent) 


Biopsy not obtained or negative, carcinoma cells found in 
aspirated material 

Biopsy positive, no carcinoma cells found in aspirated mate- 
rial 


* In 16 of these patients, a neoplasm was demonstrated at biopsy, surgery or necropsy, 
in one other patient typical “oat" type carcinoma cells were noted in aspirated material. 


FINDINGS 


Many normal epithelial cells were obtained as a result of scraping of the 
bronchial segment by the bronchoscope. Since most of the patients bron- 


Fig. 1. Squamous cell carcinoma with bizarre keratohyalin formations. 
Fig. 2. Immature cells from “oat cell” or “reserve cell" type of carcinoma 


from material 


aspirated from bronchus. X 600. , u u v- ann 

Fig. 3. Contrast the group of carcinoma cells below and normal cells aDove. A ouu 
Fig. 4. Group of carcinoma cells in section of sputum. X 600. 
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choscoped had some pathologic lung condition, monocytes were generally 
found. These cells are usually round, large, possess relatively small nuclei, 
and have abundant vacuolated cytoplasm containing phagocytosed carbon or 
hematin particulates. Masses of bacteria, basophilic debris, leukocytes, fibrin 
network with enmeshed red blood cells, mucus and protein, all may be present. 
Several surprising structures were found in aspirated masses of tissue, such as a 
fragment of pulmonarj'- tissue from the wall of an abscess, a bronchial gland, 
anthracosilicotic fibrous nodules and giant cells in cases of tuberculosis. The 

TABLE 2 

Series 2. Findings in 48 Patients In Whom Standardized Studies Were Made Under 

Direction of One Bronchoscopist 

KUUBES OF PATIENTS 


48 


19 

19 

19 

19 

15 

13 

19 

17 (89.4 per cent) 
0 


4 

0 


Number of patients studied 

Patients with carcinoma of lung proved at biopsy, surgery or 
necropsy 

X-ray examination made. 

Carcinoma suspected on x-ray examination 

Bronchoscopic examination made 

Tissue taken at bronchoscopy for biopsy ] 

Biopsy positive j 

Bronchial. .secretions aspirated 

Positive* findings in aspirated material ' 

False-positive diagnosis of aspirated material i 

Patients in whom tissue was unobtainable or biopsy was 1 
negative, who had carcinoma cells in aspirated secre- 
tions. . 

Patients in whom biopsy was positive and examination of 
aspirated secretion was negative 


most difficult problem was to recognize epithelial metaplasia in cases of lung 
abscess and chronic inflammation where the hyperchromatism of the nuclei may 
be confusing. 

Carcinoma of the lung did not produce any pathognomonic exudate. How- 
ever, protein, fibrin, a,nd clusters of lymphocytes made one suspicious. Each 
slide was scanned under the low power magnification and suspicious clumps of 

cells were studied further under high poAver. 

Microscopically, the fragments of cancer tissue Avere classified as folIoAVs: 
(1) squamous cell carcinoma showing differentiation, (2) undifferentiated cell 
carcinoma including the so-called “oat-cell” carcinoma, and (3) adenocarcinoma. 
The most striking feature in keratinized squamous cell carcinoma (Fig. 1) was 
its cytoplasmic affinity for the orange G stain. Undifferentiated carcinoma 
cells tended to appear in small clusters. Characteristic Avere the scant cyto- 
plasm, the large hyper chromatic nuclei, and the variable nucleoli (Figs. 2 an 
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3) . Cells from adenocarcinoma, whether primary or metastatic, tended to occur 
in large clusters and were easily recognized as malignant because of the large 
cell size, basophilic staining qualities, multiple hyperchromatic nuclei, acinar 
formation, and variable secretion of mucus. 

No concentrated effort was made in this series to study sputums. However, 
the results were surprising (Table 1, 55.6 per cent correct diagnoses) and warrant 
further cytohistologic investigation (Fig. 4). The sputum was collected over a 
24 hour period by having the patient expectorate directly into a jar containing 
formalin, and the specimen was stirred to release entrapped air. The fixed 
material was then treated as previously outlined for bronchial aspiration. 

In all, a total of 167 patients were studied and of these, 36 were diagnosed as 
having pulmonaiy neoplasm. Thirty-five of the 36 cases of pulmonaiy neo- 
plasm, which have been designated as “proved cases”, were vei’ified on biops}’^ of 
excised bronchial tissue, during surgical intervention, or at necropsy. In the 
1 other case, which is included in series number 1, typical “oat” type carcinoma 
cells were encountered in the bronchial aspiration. The results in the 2 series of 
cases are recorded in Tables 1 and 2. It is important to note in series 2 (Table 
2), as contrasted to series 1 (Table 1), that in 4 patients in whom tissue was 
unobtainable or biopsy was negative the bronchial secretions contained car- 
cinoma cells, and in no cases were the aspirations negative when the biopsy 
revealed neoplastic tissue. 


SUMMARY 

In the diagnosis of cancer of the lung, we have demonstrated the importance 
of immediate fixation of bronchial aspirations, of utilization of all. material thus 
obtained, of standardization of technics, and of the services of an experienced 
bronchoscopist. We believe that the C 3 ’'tohistologic study of bronchial secre- 
tions is as satisfactory as, if not superior to, the smear technic. Furthermore, 
in embedding and sectioning, the groups of cells are neither torn apart nor 
superimposed, and the material is concentrated, thereby saving a great deal of 
time in the examination of slides. These are distinct advantages over smears. 

Acknowledgments. Acknowledgments of assistance are made to the Oregon Division, 
American Cancer Society and its Diagnostic Smear Laboratory, Mae S. Kuge, technician. 
The study w'as aided by a Cancer Teaching Grant from the U. S. Public Health Service. 
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CYTOHISTOLOGIC DIAGNOSIS OF MATERIAL ASPIRATED 

FROM STOMACH 

Accuracy of Diagnosis op Cancer, Ulcer and Gastritis from 
Paraffin-Embedded Washings* 

HOWARD L. RICHARDSON, M.D., FRANK B. QUEEN, M.D., and 
FRED H. BISHOP, M.D.f 

From the Department of Pathology, Medicine and Surgery, University of 
Oregon Medical School, Portland, Oregon 

Attempts to discover methods and establish criteria by which single cancer 
cells could be reliably identified® ■ u . 12 , 23 have been either impractical for routine 
diagnosis or unreliable, and pathologists have continued to rely upon patterns of 
growth in tissue rather than upon the appearance of individual cells for diagnosis. 

The feasibility of the recognition of deta ched cells of uterine cancer in sm ears 
of vag inal flui d w as demonstrated by Papanicolaou in 1 Papanicolaou and 
Tr aut^n ifi43 shQrwed~tlie p rocedure to be highly reliable in a series of 3014 
patients. Since then there has been a renewaForinterest in cytologicTnethods 
of c'Sneor diagnosis. Fluids from a variety of sources have been studied by an 
increasing number of investigators, using Papanicolaou’s method or various 
modifications. Published work now indicates that the cytologic diagnosis is 
highly reliable in fluids from a variety of sources, equaling that of the biopsj’- in 
some.® To date, perhaps the greatest accuracy has been attained in the diag- 
nosis of cancer of the uterus and cancer of the lung, with claims of accuracy from 
96 to 99.7 per cent in uterine cancer,'® and of 82.4 per cent in pulmonary 
cancer. ® 

In April 1948 a conference of 61 pathologists and clinicians was called by the 
American Cancer Society for the purpose of evaluating the status of the cytologic 
method. It was concluded that the value of the cytologic method was 
established in some fields and that investigation of its usefulness in other fields 
should be continued.® 

Since the early recognition of cancer of the stomach is one of the most difficult 
diagnostic problems, gastric fluids have been studied by several workers, chiefly 
with the object of detecting cancer. Cancer of the stomach is the most common 
of malignant diseases. It accounts for appfmdmately 2 pert5entrnf--allrMeaths 
aildM6:2T'Sr~Sent of all cancer deaths in the United States." It is also one of 
the least curable of cancers. Livingston and Pack'® stated that definitive cures 
in unselected patients with gastric cancer are probably in the range of 2 per cent. 
Walters, Gray and Priestly®® in 1942 reported 6.2 per cent five year cures in a 
series of 10,890 cases. Abrahamson and Hinton' considered only 5 per cent of 

* Presented at the Twenty-Seventh Annual Meeting of the American Society of Clinical 
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their 139 cases of gastric cancer candidates for a five 5 ^ear cure, and Welch and 
Allen-- found that onl}’- 7 per cent of patients at the Massachusetts General 
Hospital survived at the end of five years. Wangensteen^* stated that, “92 to 
98 per cent of all patients who have gastric cancer will die of the disease within 
five years”. 

Cancer of the stomach is readilj'- accessible to present day surgery. It 
possesses no characteristics or peculiarities rendering it inherentlj^ more malig- 
nant than other cancers. It is, however, one of the group of “hidden” or “cryp- 
tic” cancers in which signs or symptoms develop late, and for this reason, cura- 
bility is distressing!}’’ low. The problem of gastric cancer is essentially one of 


TABLE 1 

Results Reported by Other Authors in the Cytologic Diagnosis of Cancer from 

Study of Gastric Fluid 


- 

1 ANT) GORIN^ 

1942 

TOMENIUS'S' 

1947 

PAPANTCO- 1 
1 LAOU AND 
COOPERlS 
! 1947 

GRAHAif, 

ulfelder 

AND GREEK* 
1948 

BLOCK 

AKDBRYAKT- 

1948 

Number of cases 

70 

72 

137 

50 

— 

Without cancer 

25 

67 

110 

26 



With cancer 

45 

5 

27 

24 

— 

Cytologic diagnosis of cancer. . . 

20 

0 

1 

10 

15 

— 

Per cent positive in cancer cases . . 

44.4 

0 j 

1 

37 

62.5 

50-60 

Number false positive 

— 


0 

1 

! — 

Per cent false positive 



— 

0 

3.8 

— 

Number false negative 

25 

5 

10 

9 

— 

Per cent false negative 

55.6 

100 

37 

37.0 

1 



earlier detection of the lesion and any procedure which ma}’’ promote earlier 
diagnosis deserves investigation. The results of sojne recent studies of gastric 
fluids with respect to the accuracy of cytologic diagnosis of cancer are shown in 
Table 1. 

Frishman and Gorin^ did not use Papanicolaou’s method of examining stained 
smears of the alcohol-fLxed sediment, but examined mostly unstained gastric 
sediment. Tomenius’ study*** ■ was not directed primarily at cancer, but was 
an attempt to determine the relative occurrence of cell t}’’pes found in gastric 
juice or fluid aspirated from the normal stomach and in the more common patho- 
logic conditions. After washing the stomach, he introduced buffered sodium 
bicarbonate solution, which was withdrawn in ten minute fractions through a 
special instrument containing four channels, through which secretions from the 
esophagus, stomach and duodenum could be separately obtained. The relative 
occurrence of 11 different types of cells was determined on air dried, alcohol 



330 


KICHAHDSON, QUEEN AND BISHOP 


fixed, modified Giemsa-stained specimens of the sediments.' • His procedure was 
complicated and not suited for diagnostic purposes. However, his findings are 
of interest. There were no cells in about one-half of the fractions obtained from 
46 cases. Leukocytes were found in 1.7 per cent of the fractions, and mucosal 
epithelial cells in 7 per cent. In 16 cases of chronic gastritis with persistent acid 
secretion the cellular picture was dominated by leukocytes in 70 per cent and 
eosinophils were present in 25 per cent. In 4 cases of cancer erythrocytes or 
leukocytes were abundant; in 1 case of cancer of the pylorus the cytology of the 
sediment was normal. In 7 cases of atrophic gastritis without acid secretion, 5 
of gastric ulcer with gastritis, 10 of gastric ulcer without gasti’itis, and 3 mis- 
cellaneous conditions, the cytology could not be distinguished from that of the 
normal stomach. Only 2 lesions could be distinguished from the normal stom- 
ach: (1) chronic gastritis in which there was persistent acid secretion, and (2) 
cancer of the corpus and cardia only. (In these he did not make the diagnosis 
of cancer.) 

Papanicolaou and Cooper’s,^® Graham, Ulf elder and Green’s’^ and Block and 
Bryant’s- studies were all directed primarily toward the diagnosis of gastric can- 
cer. They recognized cancer when present in from 37 to 62.5 per cent of their 
cases. 

The original purpose of our study was to determine the reliability of the cyto- 
logic diagnosis of gastric cancer, using the embedded section technic. It was 
soon obvious that the sections contained not only isolated cells but also fre- 
quently minute fragments of tissue, so that we were concerned not merely with 
cytology but also ivith histology. Our method of diagnosis might therefore, be 
called cytohistologic. As the work progressed, we believed it possible, with a fair 
degree of regularity, (1) to differentiate between a normal and a pathologic 
stomach, and (2) to recognize cancer, ulcer, and gastritis from the findings in the 
paraffin-embedded material obtained by washings from the fasting stomach. 
Therefore, our data are analyzed to determine the validity of these concepts, 
as well as to determine our diagnostic success in gastric cancer. 

TECHNIC 

Gastric washings are obtained by injecting and withdrawing several times 
30 ml. of normal saline (1) following an Ewald meal, (2) following an alcohol- 
histamine meal, or (3) from the fasting empty stomach. The washings are 
added immediately to an equal volume of 10 per cent formalin. In the labo- 
ratory sufficient saturated aqueous picric acid solution is added to precipitate 
the protein and solidify the mucus. After fixing for four hours or more, the 
supernatant fluid is decanted and the residuum is passed through a porous filter 
paper (No. 202 Rapid, Reeve-Angel Co., New York, N. Y.). The precipitate 
is washed dovm to the tip of the filter paper if necessary, and is dehydrated, 
embedded and sectioned by the usual tissue technic. Two or three sections are 
cut from different levels within the block and stained with hematoxylin-orange 
G-eosin, using the folloiving technic.® 

1. Sections at 4-6 microns of tissue fixed on slides with egg albumin. 

2. Xylol, 5 minutes. 
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3. Xylol, 5 minutes. 

4. Absolute isopropyl alcohol, 31 minutes. 

5. Absolute isopropyl alcohol, 3 minutes. 

6. 95 per cent isopropyl alcohol, 3 minutes. 

7. 95 per cent isoprop34 alcohol, 3 minutes. 

S. Wash in running water until clear. 

9. Hematox}4in (Ehrlich’s), 3-8 minutes. 

10. Wash in running water, 10-15 minutes. 

11. Lithium carbonate (3 drops, saturated solution in 100 ml. water),! minute. 

12. Wash in running water until clear. 

13. 50 per cent isopropyl alcohol; rinse about 10 times. 

14. 70 per cent isopropjd alcohol; rinse about 10 times. 

15. SO per cent isopropjd alcohol; rinse about 10 times. 

16. 95 per cent eth 3 ’l alcohol; rinse about 10 times. 

17. Orange G and eosin mixture, 3 minutes (Formula: 45 ml. eosin Y, 5 per cent in 95 

per cent eth 3 d alcohol; 55 ml. orange G, 5 per cent in 95 per cent ethyd alcohol; 

0.2 Gm. phosphotungstic acid). 

IS. 95 per cent eth 3 ’l alcohol; rinse about 10 times. 

19. 95 per cent ethyl alcohol; rinse about 10 times. 

20. Absolute isopropyl alcohol; rinse about 10 times. 

21. Absolute isopropyl alcohol; rinse about 10 times. 

22. Xylol, 3 changes, rinsing about 10 times in each. 

23. Mount in Canada balsam. 

Sections are examined with the low power objective, and suspicious areas are 
studied under the high power objective. This requires from three to five 
minutes’ study per slide. 

The greatest number of satisfactory specimens was obtained following the 
alcohol-histamine meal. Examinations following the Eivald meal 3vere dis- 
continued early in the investigation, as it 3vas found that particulate debris 
interfered with satisfactory cellular interpretation. Immediate fixation is veiy 
important; otherwise, cells are digested ivithin a short time and cellular inter- 
pretation is impossible. 

The standard Papanicolaou stain does not give a satisfactoiy nuclear-cyto- 
plasmic contrast in embedded material following formalin fixation, apparently 
because of the presence of precipitated formalin granules and because of changes 
in pH of the cell cytoplasm. Bismark brown and light green SF stain the cyto- 
plasm of embedded cells so deeplj”^ that the nuclei are likely to be obscured. 
Elimination of these tivo components has produced a stain giving better contrast. 

CYTOHISTOLOGY' OF G.YSTRIC SECRETION AND CRITERIA FOR DIAGNOSIS 

Normal stomach. The bulk of the cells are found to be of squamous type. 
Presumably, these are swallowed from the mouth, esophagus, and upper air 
passages. Basophilic staining mucus is abundant. The epithelial cells from the 
upper gastrointestinal and respiratory tracts are large, having clear cj’^toplasm 
and a small vesicular nucleus. Small, intact segments of gastric mucosa are 
often found. Gastric mucosa epithelial cells are cuboidal or columnar. The 
cj^oplasm is clear, light pink, and maj’’ be Amcuolated. The nucleus is small, 
eccentric, vesicular or dark. If cytolj^sis has occurred, only nuclei may remain, 
and these may appear clumped. Cells cut transversely seem to be composed 
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mainly of their nuclei but uniformity in size, shape, staining qualities, chromatin 
network and nucleoli diffei'entiate these cells from carcinoma cells. Scattered 
granulocytes may be present. In specimens from the unwashed stomach or in 
those containing saliva that has been swallowed, mucus, masses of bacteria, 
bacteria-laden granulocytes, and monocytes containing anthracotic granules are 
also found in variable numbers. 

Gastritis. In gastritis the inflammatory changes and edema permit large 
strands of gastric mucosa to become detached by washing and to appear in the 
embedded material. The more acute the inflammation and the greater the 
edema, the larger and more numerous are the detached mucosal masses. In 
acute gastritis, the diagnosis is based upon epithelial changes alone. The mu- 
cosal epithelium contains leukocytes within vacuoles, and clusters of leukocytes 
are often found in the glandular crypts (Fig. 1). Edema is conspicuous in the 
subepithelial interstitial tissue, although there may be no increase in inflam- 
matory cells. In chronic gastritis, the diagnosis cannot be made from the in- 
constant epithelial changes, but depends upon the findings of lymphocytes, 
granulocytes, eosinophils and plasma cells in the subepithelial interstitial tissue. 
In atrophic gastritis, the characteristic change is the presence of large vacuolated 
goblet cells in the mucosa, as described by Faber^ (Fig. 2). The interstitial re- 
action is the same as in chronic gastritis. The advantage of embedded and sec- 
tional material is that mucosal masses remain intact, tliis grouping being neces- 
sary for the recognition of the various forms of gastritis. 

Ulcer. In ulcer a fibrin mass (Fig. 3) containing granulocytes, eosinophils, 
plasma cells, and sometimes hematin-laden monocytes ife found. These fibrin 
masses are believed to have been washed from the ulcer crater. In healing 
ulcers, regenerating epithelium with hyperchi’omatie nuclei may be found within 
the fibrin mesh. These cells should not be confused Avith carcinoma cells. The 
fibrin mesh containing inflammatory cells, which we believe must be present to 
diagnose ulcer, is well preserved in embedded and sectioned material. It may 
readily be destroyed by the smear technic. 

Cancer. Cancer cells are usually larger than normal cells, though they may 
vary considerably in size and shape. Their cell borders are usually indistinct. 
Cancer cells are characterized by large, hyperchromatic nuclei, and relatively 
scanty cytoplasm (Fig. 4). The cytoplasm is often vacuolated, particularly in 
adenocarcinoma, and gh'^es a variable stain, depending upon the state of cell 
preservation. In uuU-preserved cells the cytoplasm stains acidophilic, in poorly 
preserved cells, more basophilic. The nucleus stands out, due to its deep stain- 
ing peripheral chromatin granules. Sometimes it is ring-formed, and some- 
times it is uniformly dark-stained. Nucleoli are usually prominent. Often 
cancer cells occur in clusters, their irregularity of size and shape, indefinite cell 
boundaries, and variability in nuclear size and chromatism of adjacent cells 
offering additional aid in diagnosis (Fig. 5). Ulcerated cancers may contain 
fibrin masses as found in benign ulcer cases. With ulcerated cancer, however, 
the embedded aspirated material often contains large amounts of necrotic debris, 
and plasma cells and eosinophils are more abundant than granulocytes. In non- 
obstructed cancer a large amount of eosinophilic staining protein is present. In 
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Fig. 1. Acute gastritis. Intraepithelial cytoplasmic vacuoles containing leuko- 
cytes characterize acute gastritis. X 500. 

Fig. 2. Atrophic gastritis. Numerous epithelial goblet cells characterize atrophic 
gastritis. X MO. 
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obstructive cases basophilic protein is predominant. The presence of large 
amounts of protein is sufficient to characterize the stomach as pathologic and 
warrants repeating the examination. 

Our criteria for the various cytohistologic diagnoses are summarized as follows: 

Normal. 

1. Squamous epithelial or normal gastric mucosal cells. 

2. Few leukocytes. 

3. Fibrin, erythrocytes and protein absent or very scanty. 

Gastritis. 

1. Many intracytoplasmic granulocytes in mucosal epithelium (acute 
gastritis). 

2. Abundant leukocytes in subepithelial stroma, intracytoplasmic granulo- 
cytes inconstant (chronic gastritis). 

3. Numerous goblet cells in mucosal epithelium (atrophic gastritis). 

Ulcer. 

1. Fibrin mass containing enmeshed leukocytes. 

Carcinoma. 

1. Clusters of enlarged, irregular cells with h 5 ^perchromatic nuclei and prom- 
inent nucleoli. 

Numerous erythrocytes, granulocytes, protein, abundant fibrin, or large 
amounts of necrotic cell debris mean that a gastric lesion is present. Aspiration 
must be repeated to establish a definite diagnosis. 

ANALTSIS OF RESULTS 

To evaluate the usefulness of aspiration in the diagnosis of gastric lesion, the 
cytohistologic diagnosis must be compared rvith proved gastric lesions. Proved 
lesions were verified at surgery or autopsy; or by their clinical course, with posi- 
tive x-ray and gastroscopic findings. Also, the cytohistologic diagnosis was 
established within a time sufficiently close to the clinical diagnosis that there 
was no doubt of the existence of the lesion at the time of the cytohistologic ex- 
amination of the washings. For ulcer, this was in all cases within 20 days from 
the time of the clinical diagnosis; for gastritis, rvithin nine days; for normal 
findings, within 20 days; and for cancer, within 3 months. In all of these con- 
ditions, the clinical manifestations remained unchanged during the specified 
periods. 

During the past two and one-half years we have examined a total of 297 
aspirations from 235 patients. In 136 patients, the examination was considered 
as unsatisfactory because the clinical diagnoses were not established beyond 
doubt by the above-listed criteria. None of these 136 patients had gastric 
cancer. There were 99 patients with proved lesions. Of these, 14 had unsatis- 
factory cytohistologic examinations and in 7 the findings were discarded because 

Fig. 3. Ulcer of the stomach. Ulcer is characterized by a fibrin mesh containing leuko- 
cytes. X 800 . . . - 

Fig. 4. Adenocarcinoma of the stomach. Cancer cells are large, irregular, with hyper- 
chromatic nuclei. X 640. 

Fig. 5. Adenocarcinoma of the stomach. The nuclei of cancer cells are large and gran- 
ular; chromatin is frequently peripheral and nucleoli prominent. The cytoplasm is rela- 
tively scanty. X 1000. 





336 


RICHARDSON, QUEEN AND BISHOP 


the cytohistologic examinations were not performed within the established time 
limit. This leaves a total of 78 patients with proved gastric conditions to be 
discussed in this paper. Table 2 shows how these diagnoses were proved and 
classified: 

A comparison of the cytohistologic diagnoses and the proved diagnosis in the 
78 patients is shown in Table 3. 


TABLE 2 

Diagnosis of Gastric Condition and Method of Proof in 78 Patients 


DIAGNOSIS 

NUMBER OF PATIENTS j 

] 

PROV] 

Operation or autopsy 

ED BY 

Clinical course 

Cancer 

27 

22 

5 

Ulcer 

24 

12 

12 

Gastritis 

9 

2 

7 

Normal 1 

18 

14 

4 

Totals 

78 

50 

28 


TABLE 3 

Cytohistologic Diagnosis Compared to Proved Diagnosis in 78 Patients 


PROVED DIAGNOSIS 

NUMBER 

1 OF 

PATIENTS 

CYTOHISTOLOGIC DUCNOSIS 

Cancer | 

1 Ulcer ' 

1 Gastritis 

1 Normal 

1 “Pathologic” 

Num- 

ber 

Per 

cent 

1 Num- 
ber 

Per ! 
cent 1 

Num- 1 
ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Cancer 

27 

13 

48.1 

10 

37 

3 

11.1 

0 

1 

0 

1 

3.8 

Ulcer 

24 

1* 

4.2 

20 

83.3 

0 

0 

4 

16.7 

0 

0 

Gastritis 

9 

1* 

11.1 

1 

11.1 ! 

6 

66.7 

2 

22.2 

0 

0 

Normal 

1 

18 

0 

0 

2 

11.1 

3 

16.7 

11 

1 

61.1 

2 

1 

11.1 

Totals 

78 

15 


33 


12 


1 

1 

3 



* In one patient, ulcer and cancer were diagnosed cytohistologically; in one patient, 
gastritis and cancer. Neither of these patients had cancer. Eighty cytohistologic diagno- 
ses were made in these 78 patients. 


Ulcer and gastritis were each diagnosed cytohistologically more often than they 
were actually present. We did not evaluate all errors, for our data were as- 
sembled with the primary purpose of determining our ability to make the diag- 
nosis of cancer. The accuracy of cytohistologic diagnosis in each of the four 
proved conditions is shovm in Table 4. 

Cancer 

In the 27 proved cases of cancer correct cytohistologic diagnosis was made in 
13 (48.1 per cent). In more than one-half (14) the diagnosis was missed. In 5 
patients, the diagnosis of cancer was missed because of inexperience, since in a 
later reviews definitelj'' recognizable cancer was found on the slides. In 3 in- 
stances, another specimen for examination was requested because of uncertainty 
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of diagnosis, but was not obtained. In the remaining 6 specimens, malignant 
cells were not present; 5 were called ulcer, and 1 gastritis. In all G of these pa- 
tients, an ulcerated adenocarcinoma ivas present. In 4 of the G patients single 
aspirations were performed. 

In no instance was diagnosis of normal stomach made among the patients 
with cancer, i.e., all showed a pathologic stomach. We do not know whether 
cancer cells are always aspirated when cancer is present. Thirteen of our cases 
were positive on a single aspiration, ivhile in one case 7 aspirations were neces- 
sary before cancer cells were found. In the 27 patients with cancer, there was 

TABLE 4 


Accuracy of Cytoiiistologic Diagnosis of Gastric Cancer, Gastric Ulcer, Gastritis 

AND “Normal” S.mear 


PROVED DIAGNOSIS 

1 

NUMBER OF 
PATIENTS ' 

CYTOIIISTOLOGIC DIAGNOSIS 

Proved correct 

1 Proved incorrect 



number 

Per cent 

number 

per cent 

Cancer 

27 

13 

48.1 

14 

51.9 

No cancer 

51 

49 

96.1 

2* 

3.9» 

Ulcer 

24 

20 

83.3 

5** 

20.8** 

No ulcer 

27 

24 

88.9 

3 

11.1 

Gastritis 

9 

6 

66.7 

4t 

44. 4t 

No gastritis 

1 IS 

15 

83.3 

3 

16.7 

Normal 

IS 

11 

61.1 

7 

38.9 

Not normal 

60 

54 

90. 

1 ^ 

10. 


* In the entire series of 221 specimens with satisfactory C 5 'tohistologic diagnosis, 194 
showed no evidence of cancer. One of these was cytohistologically diagnosed cancer but 
was subsequently disproved on review of the slides. Thus, it ma}'- be said that there were 
3 false-positive diagnoses of cancer in 194 specimens, an incidence of l.G per cent. 

** In one patient diagnosed as having ulcer and cancer, ulcer was present but cancer was 
not. 

t One patient with gastritis was diagnosed C3’tohistologically as having both cancer and 
gastritis; on review, the original diagnosis of cancer was seen to bo erroneous. 

a total of 42 aspirations of which 19 tvere positive. Papanicolaou believes that 
at least 3 examinations should be made in suspicious cases before arriving at a 
conclusion.” 

There were 2 false-positive diagnoses of cancer in 51 patients, a false-positive 
error of 3.9 per cent. One was subsequent^ proved to be gastric ulcer, and 1 
gastritis. 

Ulcer 

The accuracy of the cj’'tohistologic diagnosis of ulcer in 61 proved cases, exclud- 
ing the carcinoma cases, is shown in Table 4. Ulcer, when present, was cor- 
rectly diagnosed in 20 of 24 patients or in S3 .3 per cent. In the 20 correctly 
diagnosed ulcer cases, 32 aspirations were performed, 30 of which were positive 











338 


RICHARDSON, QUEEN AND BISHOP 


for ulcer. In the 5 patients (20.8 per cent) in whom the diagnosis was missed, 1 
was diagnosed as having cancer as well as ulcer, and in 4 the stomach was be- 
lieved to be normal. Only a single aspiration was examined in each of the 4 
called normal. In the patient erroneously believed to have cancer, 2 subsequent 
examinations were diagnosed as ulcer. There were 3 false positive diagnoses 
in 27 patients (11.1 'per cent) proved not to have ulcer. Two of these had no 
gastric lesion and 1 a gastritis. 

Gastritis 

The accuracy of the cytohistologic diagnosis of gastritis in 27 proved cases, 
excluding the cancer and ulcer cases, is also shown in Table 4. In 9 patients 
with gastritis the cytohistologic diagnosis was correct in 6 (66.7 per cent) . Ten 
aspirations were performed in these 6 patients. In 4 patients (44.4 per cent) 
the diagnosis was missed; 1 was considered to have cancer as well as gastritis, 2 
a normal stomach and 1 an ulcer. In these 4 patients only single aspirations 
were made. There were 3 false positive diagnoses of gastritis among 18 pa- 
tients (16.7 per cent) proved not to have gastritis. These 3 patients had no 
gastric lesions. 

Normal 

The accuracy of the cytohistologic diagnosis of “normal smear” in 78 pa- 
tients with proved gastric condition is shown in Table 4. In the 18 patients 
with no gastric lesions, 11 (61 per cent) were correctly diagnosed cytohistologic- 
ally. Single aspirations were performed in these 11 patients. In 7 patients 
(39 per cent) the diagnosis was missed, 2 being recorded as “pathologic”, 2 as 
ulcer, and 3 as gastritis. Requests were made for specimens for re-examination 
in the 2 instances reported as pathologic, but were not obtained. In 6 of the 
7 patients, a single aspiration was performed, and in the other there Avere 2 
aspirations. Six subjects were diagnosed normal among 60 proved not to be 
normal, constituting 10 per cent of false positive diagnoses. Four of these pa- 
tients were proved to have ulcer and 2 gastritis. 

While the accuracy (61 per cent) of the cytohistologic diagnosis Avas not high 
among subjects Asdiose stomachs AA'ere normal, it is noteAVorthy that among all 
those with lesions, the diagnosis AA^as accurate in 90 per cent of cases. 

DISCUSSION 

An attempt has been made to ansAver three questions in this study : 

1. Hoav accurate is the cytohistologic method of utilizing embedded and sec- 
tioned stomach Avashings for diagnosis of gastric cancer? 

2. Hoav accurately can gastiic ulcer and gastritis be diagnosed by this method? 

3. Hoaa^ accuratelj'' can normal stomachs be recognized by this method? 

The recognition of a normal condition of the stomach Avas unimpressive. Hoav- 

evev, AAdien the stomach Avas diseased, it Avas so recognized in 90 per cent of cases 
by the embedded section technic. 

Ulcer can be faiily accurately recognized in embedded material. Gastritis is 
not so readily interpreted, probably because this diagnosis usually requires in- 
tact mucosal fragments. 
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The accuracy for the cytohistologic diagnosis of cancer was not great (48.1 
per cent), which was in the range of that found by Papanicolaou and Cooper 
(37 per cent),'® Graham el al. (62.5 per cent),^ and Block and Brjmnt (50-60 
per cent).- On review of sections of the proved cases of cancer, 5 additional 
cancers were recognized that had been missed at the time of the original reports, 
which would have made a total positive diagnosis of 66.7 per cent instead of 
48.1 per cent. All 5 were missed in the early period of the study and are not 
listed as positive among the cases here reported. This emphasizes the need of 
e.\perience in interpretation. 

All but one of the cancers in this series ivere large and advanced. However, 
this one was of particular interest. The cjdohistologic diagnosis was reported 
positive before x-ray examinations or gastroscopy were performed. In the 
surgical specimen a small cancer approximatelj’’ 1 mm. in diameter, invading 
the muscularis, was found in the margin of an ulcer. This indicates that evmn 
a minute cancer maj’^ be found by this method. 

There are manj’’ sources of error in C 5 ’'tohistologic studies of gastric washings. 
The material obtained must be promptly fixed. It must, of course, contain 
cancer if it is to be recognized, just as with any tissue submitted for biopsy. 
Experience in interpretation is necessary, but it is hot difficult for a trained 
pathologist to learn to differentiate the conditions commonly found. 

The advantages of the embedded section technic are several. With embedded 
sectioned gastric sediments, there is a minimum distortion of cells, and the 
numerous mucosal fragments dislodged from lesions by the washing remain 
intact. Bj' embedding and sectioning, the groups of cells are not separated as 
is likely to happen on smearing, thus enabling one to see a single layer of cells 
in normal architectural relationship, a most important advantage. With em- 
bedding and sectioning the sediment is concentrated so that more material can 
be examined in a shorter time. This is a distinct advantage for routine di- 
agnosis. 


SUMMARY' 

1. Material from 297 gastric aspirations obtained from 235 patients was 
embedded in paraffin and sectioned. Microscopic (cjdohistologic) study was 
made of cells and fragments of tissue present. In 78 patients the diagnosis 
was proved at operation or autopsy, or by the clinical findings and course. 

2. The procedure used, and the criteria for the cytohistologic diagnosis of 
cancer, ulcer, gastritis, and for the recognition of the normal smear have been 
presented. 

3. Twenty-seven patients had proved cancer. Thirteen (48.1 per cent) were 
originallj" diagnosed cancer C3ffohistologicall3’-; on review of the sections, a total 
of 18 (66.7 per cent) were diagnosed as having cancer. A false-positive diagnosis 
of cancer was made in 3.9 per cent of patients, 

4. Twenty-four patients had proved ulcers. Twenty (83.3 per cent) Avere 
microscopical^'- diagnosed as having ulcer. A false-positive diagnosis of ulcer 
was made in 11.1 per cent of patients. 

5. Nine patients had proved gastritis. Six (66.7 per cent) were diagnosed as 
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having gastritis. A false-positive diagnosis of gastritis was made in 16.7 per 
cent of patients. 

6. Eighteen patients were proved to have no gastric lesions. Eleven (61.1 
per cent) were diagnosed as normal. A false-positive diagnosis of normal was 
made in 10 per cent of subjects. 

7 . The embedded section (cytohistologic) technic presents certain advantages 
over the smear (cytologic) technic, important among which are the concentration 
of material and the better preservation of cellular relationships. 

Acknowledgments are made to the Oregon Division of the American Cancer Society, Inc.; 
to its Diagnostic Cytological Laboratory, Mae S. Kuge, technician; to the U. S. Public 
Health Service for aid by a Cancer Teaching Grant; and to Moses E. Steinberg, M.D., for 
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SYMPOSIUjM on the cytologic diagnosis of cancer 

Discussion of Papers* 

WILLIAM BOYD, M.D. 

From Ihc Department of Pathology and Bacteriology, University of Toronto, Toronto, Canada 

j\Ir. President and members of the Societ3'’. Let me first thank jmu for the 
honor jmu have done me in asking me to be here. As I was traveling dovm 
in the train j-'esterda}’’ evening, I found mj'self asldng what business I had to 
accept jmur invitation, because there was nobody less qualified to speak on the 
subject, certainlj’^ from the point of view of experience. I have no pi’actical 
experience in exfoliative C3dologJ^ Afy own work and waj'' of life since I have 
been in T'oronto has graduallj^ taken me awa}^ from surgical pathology and gjme- 
colog.v. But after all, the judge has no practical acquaintance with murder or 
rape, and when we appoint our judges avc do not ask that thej’^ should have such 
experience of these affairs. I was comforted by this thought. 

The papers of todaj^’s sj^mposium have been particularl}’^ suitable for this audi- 
ence, because they have shown us the teclmic and the technical difficulties, the 
pitfalls which the practical microscopist has to encounter. I was much interested 
in Dr. Saphir’s historical backward look. It illustrated that there is nothing 
new under the sun, for he took us back a hundred j’^ears. So it is evident that 
exfoliative c3dolog3’’ did not originate with Dr. Papanicolaou, as he is the first 
to emphasize. But I venture to sa3% Mr. President, that if it had not been 
for Dr. Papanicolaou, there would not have been this S3TOposium this morning. 
He has done a tremendous service both to the medical profession and to the 
public in his long work, which has eventuall3’' reached the clinician. No doubt 
there has been a good deal of pushing of the profession and of the pathologists 
in this matter. Take for instance these sentences quoted in the New York Times 
from the WomaiTs Home Cotnpanion: “The new method is inexpensive, painless, 
and at least 97 per cent accurate. If put into general use, it ma3^ almost wipe 
out this form of cancer.” I am surprised that the3'’ put in “almost”. YTien 
we get a statement like that it is no wonder that pressure has been brought 
to bear, and I think pressure is ver3^ good for us. If this pressure had not been 
applied it is probable that we would not have had this S3'mposium. 

I was particularl3’- interested in Dr. Saphir’s demonstration of the pseudo- 
glandular stractures, Avhich might so readil3’' lead to the vTong diagnosis. One 
of the most striking contributions, 3mu vdll agi’ee, was that of Dr. Appel. I 
must say I felt that if he could demonstrate cancer cells in m3'- sputum, even 
though I felt in perfect health I would rush back to Toronto and have my lung 
out. The question is, which lung? 

Listening to Dr. Richardson and seeing his beautiful preparations, I noted 

* Presented at the Twenty-Seventh Annual Meeting of the American Society of Clinical 
Pathologists, Chicago, October 13, 1948. 
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that he used the term exfoliative Iiistology. He is really dealing with small 
biopsies with which many of us are more familiar than Avith the cytology of 
separated cells. 

I Avas surprised to hear Dr. Herbut’s remarkably encouraging results and to 
see his very conclusiAm demonstration. 

There are a number of general subjects Avhich I hope Avili be discussed. One 
of these is the question of carcinoma in situ. I Avould like to hear different 
AueAvs from different centers expressed. To m 3 ’- mind there is not the slightest 
doubt that there is such a thing. In fact, hoAV could it be otherAAlse, as a cancer 
has to be m situ before it begins to inAmde deeper tissues. There is the possibility 
of a gi-eat abuse of this term. Statistics from different laboratories differ AA-idely 
in regard to the incidence of carcinoma in situ, ’^^ffren the number of cases re- 
ported from an 3 '' one laboratory is greater than the number of cases of cancer 
AA'liich might be expected on a statistical basis then aa'c feel that there must be 
some misinterpretation of the lesions. The question is, are AA'e not dealing with 
reA'ersible changes? I feel that this is going to be one of the great contributions 
which tins method is going to make in the future. B}'- tliis means we can de- 
termine da3’' b3’' da3’-, AA’eek b}'- AA-eek, and month b}’- month A\hat is going on. 

Dr. Papanicolaou has introduced thisAA'hole subject to the medical profession, 
and natural^ attention has been focused on the examination of vaginal smears. 
We haA’’e also heard much today about the stomach, the prostate and the lung. 
Here is a field for future Avork, for these organs do not lie open to Ausual inspection 
or eas}’’ biopsy as does the cendx. One of the subjects AAhich should be discussed 
is the matter of screening. I^ffien AA'e analyze figures, particularly that 97 per 
cent AA'hich I bax^e quoted, we must make it clear to ourseh'-es and to the public 
that it all depends on AA'hich figures aa'c are dealing AA'ith. Ai’e AA’e dealing AA’ith 
the screening of apparentl3’ healtly’ persons or are AA'e dealing AA’ith the group 
of persons aa'Iio come to the doctor because the}’ think there is something the 
matter with them? Today it has been the latter gi'oup AA’hich aa'c hax’e been 
discussing but OAA'ing to public pressure AA'e may A’er}’ well be forced into con- 
sidering the other group, and it is in the other gi'oup that the gi'eat difficulties 
occur, particular!}’ the difficulty of the false negatix’e. The patient comes to 
the doctor, has this simple test made, goes aAA'ay, and the report comes back 
negath’e. ObA’iously it is not the sldlled pathologist aa'Iio is going to screen these 
hundreds and thousands of smears or sections. It is the technician. Only AA’hen 
the case is positiA’e and still more AA'hen it is doubtful the e.xpert looks at it, but 
when it is put doAA'n as negatiA’e the expert does not see it. The patient goes 
aAA'ay and then if sA’mptoms deA’elop she says, “Well, thank God, it can t be 
cancer, because this gi’eat nexv test sIioaa’s that I haA’en’t got cancer.” Of couise, 
one of the great duties of the pathologist is to impress upon his medical confieres 
the extreme limitations of the method. The clinician AA'ould not think of saying 
when he gets a negath’e report for tubercle bacilli in the sputum that the patient 
has not got tuberculosis, especially from one examination. 

Scientific discoA’eries AA’hich hax’e been hailed on their first appearance as fresh 
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triumphs over nature lead to disillusion Avhen their limitations are realized, but 
that is onlj’’ if there is a tremendous ball3dioo started at the beginning about these 
discoveries. The function of the pathologist, and particularlj'^ of a societj'^ such 
as this, is to be most consen''atiA''e in our outlook and to impress our clinical 
confreres with that conseiwativeness. The clinicians in turn, we hope, will im- 
press the public, although that is a i^eiy difficult matter, because the people who 
have to be impressed are the gentlemen of the press and anjffiodj’’ ivlio has tried 
to do that loiows how hard that task is. 

It is apparent from ivhat ive have heard todaj”^ that the method has come to 
sta3^ At first there will be opponents and proponents. A number of persons 
have asked me this morning am I for or against it. '\^Tiat a question to ask ! 
T'ou do not ask the judge whether he is for or against. Of course I am for it. 
IVe must not be too enthusiastic ; we must Icnow what ive are for. The general 
Avho is planning a battle has to count the costs in blood and to determine if his 
resources are adequate to the task ahead of him. He has to distinguish between 
the ideal iiattle and the real. We hai’-e got to do that too. I am talking about 
screening. The ideal, of course, is to have everj'^ woman examined once a j’-ear. 
No, because the daj^ after she ivas examined she might start exfoliating cells. 
She ought to be examined eveiy six months. No, surely jmu would not alloiv 
a tumor to grow for five and a half months! And what about the men; why 
should there be no balljdioo about the men.? After all, with the exception of 
the reproductive S3"stem, carcinoma is commoner in men than in ivomen, and 
3’’Ou nei'er hear the press sa3dng that men should be examined repeatedly. 

A manufacturer of laboratory equipment has advertised the sale of materials 
for the Papanicolaou test together with a hundred slides of various t3’’pes of cells 
found in cervical smears. One thing that the firm did not and could not sell 
was the most important ingredient, a competent pathologist. I leave it at that. 

General Discussion 

Dr. P. A. Herbul, Philadelphia, Pa.: Our experience with carcinoma of the lung is essen- 
tially similar to that of Dr. Richardson. In the preparation of slides, we use the same 
technic for carcinoma of the lung as we do for carcinoma of the prostate. Secretions are 
secured with the aid of a bronchoscope only from the area that drains the suspected site of 
the tumor. This is determined prcviouslj’ by x-ray studies of the chest. In cases where 
there is no x-ray shadow the bronchoscopist can usuallj' tell where the lesion is by the source 
of the escaping secretion which is often hemorrhagic. Another point is that we would 
rather see cases in which there are no secretions whatsoever, because in these the lesion is 
recognized earlier, is presumably smaller, and the resectability is much greater. In such 
instances we use bronchial washings of that segment that contains the tumor. In washing 
the bronchus, however, one should introduce only that amount of saline which yields a 
sticky return. When too much saline is used the washings are watery and results are uni- 
formlj' poor. 

We have examined specimens from over 1000 different patients. In that group there were 
237 proved cases of carcinoma of the lung. Smears of secretions were positive for neoplastic 
cells in 213 or almost 90 per cent. This includes all cases from the time we first started, 
when our positive results were around 70 per cent. The bronchoscopic biopsy was positive 
in this same group in onty 86 cases or 36.2 per cent. One still hears, in certain places, that 
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a positive bronchoscopic biopsy should be obtained in 75 per cent of all pulmonary cancers. 
When this is so, I dare say that most of the lesions are late or that many peripheral tumors 
are never diagnosed correctly. In this same group of cases there was, however, indirect 
evidence of carcinoma in the form of stenosis, fixation, and deformity of the bronchus in an 
additional 46 patients. The cells were positive and bronchoscopic examination was com- 
pletely negative in 75 cases, or in almost 33 per cent of the total. 

We have several patients upon whom the surgeon operated, entirely on the basis of our 
positive cytologic diagnosis. When he opened the thorax he could see or feel nothing in the 
lung that would enable him to say the lesion was cai'cinoma. If we were not so positive in 
our diagnosis, he would not have removed the lung. Yet these cases are the earliest cases 
of carcinoma that I have ever seen. They showed involvement only of the mucosa and 
submucosa of the bronchus. On the other hand if one is not certain that the cells are neo- 
plastic he should not make a dogmatic statement. The point is that one can be just as 
positive that a given lesion is carcinoma from a study of smears as one can be from a study 
of histologic sections; 

Dr. M. G. Bohrod, Rochester, N. Y.: There is a general impression that pathologists as a 
class are not whole-heartedly in sympathy with the business of the cytologic diagnosis of 
cancer. If we could understand just why, and in what sense this is true, we might be able 
to avoid the dangers inherent in the use of the method and to take better advantage of its 
undoubted virtues. What the pathologist objects to is the excessive enthusiasm on the 
part not only of the lay public but also the general medical public. This tends to enhance 
the authority of the results of the cytologic method beyond scientific justification. It 
tends to overemphasize details of method into a ritual and demand needless conformity to 
a detail (a stain for instance) when a variety of others will do just as well. It tends to ob- 
scure the fact that there is no unique morphologic characteristic of a cancer cell, that the 
diagnosis is still one of probability and not a pathognomonic one. And above all, it tends 
to neglect older and well established methods, one of which, the biopsy, gives more infor- 
mation than the smear and is indeed the criterion on which the validity of the cytologic 
method is based. 

Finally, there is the danger that over-indulgence in a method, making a fad of it, leads 
to the too-ready rejection of the method as soon as it becomes apparent that it cannot do 
everything that was hoped from it. The louder the ballyhoo that accompanies the intro- 
duction of a method the more likely this is to happen. The undoubted virtues of the cy- 
tologic method in cancer deserve to be retained and used in those situations in which they 
have their proper place. It is not necessary to puff them into a virtual answer to the prob- 
lem of cancer diagnosis. 

Why do we so often tend to go through this cycle of hyperenthusiasm — disappointment — 
neglect for methods of diagnosis or treatment? Why do we demand “belief” in a method? 
Here we deal with what may be called the praxiologic error. We ask a quasi-legislative 
function of our “tests”, an accepted way of doing (praxis) that can replace complicated 
evaluation. So long as the test is “believed in” we can look to it for justification even when 
it leads us to a wrong conclusion. When we have had some disappointment we no longer 
“believe in” it, we repeal the legislation, and we refuse to use the method even for what 
it can do. Since pathologists are so often in a position to see this cycle happening to others, 
it is small wonder that they look a little askance at any new method which has its initiation 
in an aura of great excitement. 

To avoid the dangers mentioned above, pathologists should avoid all reference to a 
“test” for cancer, with or without an eponymic. To say that a test for cancer is positive 
or negative leaves a degree of certainty in the mind of our clinical colleagues all out of pro- 
portion to what we are justified in saying. We should merely say that we looked for cancer 
cells in various secretions and exudates and report only that we found such cells or did not 
find them. Furthermore, since there are no pathognomonic criteria for cancer cells and 
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there are degrees of certainly concerning the nature of the cells we see, we might well use 
such qualifying phrases as “cells which might be cancer cells”, “probably cancer cells,” 
“almost certainly cancer cells”. Such wording will force the clinician to evaluate the re- 
port in relation to everything else which he knows about the patient. 

E.vaniination for possible cancer cells in fluids is an important addition and supplement 
to already e.xisting methods. It deserves not only use, but repeated use, when biopsy fails 
or is, for any reason, not available. If we are to avoid misuse and prevent abandonment of 
this valuable method we must guard against over-valuation of the certainty of its results 
and especiallj' we must not neglect the other methods now in use. 

Dr. W. Freeman , Fall River, Mass.: I am somewhat appalled by the suggestions implied 
during the discussion, namelj’-, that in cases where positive malignant smears are found but 
no confirmation is obtained by x-ray or biopsy examinations, the suspected organ should be 
surgically removed anyway. In other words, it is implied that positive Papanicolaou 
smears are, in themselves, sufficient evidence of malignancy to warrant the removal of the 
suspected organ. The following case histories will, I am sure, show not only the fallacy of 
such a contention, but that it may also lead to catastrophe. 

The first patient was a 72 j^ear old, white rvoman who went to her familj’- doctor because 
“she saw blood”. He referred her to one of the surgeons with a diagnosis of “possible 
carcinoma of the womb”. This aged woman, living alone, apparently was not very observ- 
ing and did not give a good history but only repeated that she “saw blood” almost every 
day. Papanicolaou stains of pre-operative vaginal smears revealed a few clumps of scat- 
tered malignant tumor cells. As is our custom, I was present during the pre-operative 
e.\amination under anesthesia. The cervix was smooth and shiny. The curetting pro- 
cedure sounded as if the surgeon was scraping hard fibrous tissue and very little tissue was 
obtained. The Papanicolaou stained smears made directly from this material revealed no 
malignant neoplastic cells and this was later corroborated by histologic sections. At the 
same operation, he took five specimens from different locations in the cervix for biopsy and 
these were likewise negative. If we were to follow the suggestions made here, the surgeon 
would have performed a complete hysterectomy because of the diagnosis of carcinoma. 
Fortunately, however, we followed a more conservative course. 

A Four weeks later the patient re-entered the hospital upon our advice and we repeated 
the vaginal smears and again found small numbers of groups of malignant tumor cells. 
It was while I was discussing the stained smears with the surgeon that a student nurse called 
and said, “your patient just voided in a bedpan and fresh blood is present.” A catheterized 
urine specimen was then obtained and the stained smears from the sediment revealed a 
great number of malignant neoplastic cells identical with those found in the vaginal smears. 
Intravenous and retrograde pyelograms revealed a nonfunctioning right kidney with 
obstruction at the ureteropelvic junction. This later proved to be en epidermoid carcinoma 
of the renal pelvis. 

The second patient, a middle-aged, white man, a brother of one of my residents, de- 
veloped a nonproductive cough persisting for months. X-ray studies revealed scattered 
lines and markings in the right lung which the roentgenologist considered as most likely 
produced by an interstitial pneumonitis. Papanicolaou-stained smears from the sputum 
contained suspicious cells which I interpreted to indicate the presence of malignancy. 
Stained smears made from material obtained by bronchoscopic examination contained 
malignant neoplastic cells. If we were to follow the suggestions made todaj", the right 
lung should have been removed. But at a later date, the chest X-ray films were almost 
negative. Not knowing from which lung the malignant cells were obtained, it was decided 
that smears should be made from each bronchus, using a different bronchoscope for each 
side. Cells identical with those found in the sputum and in the naaterial obtained on the 
first bronchoscopy were found in the smears made from each bronchus. Today, a year later, 
this patient continues to have the same type of cells as found previously but as yet no x-ray 
or biopsy findings corroborate the diagnosis. We are still following the patient at regu- 
lar intervals. 
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One must, therefore, come to this conclusion, namely, malignant tumor cells found on 
Papanicolaou stained smears, do not necessarily localize or identify the tumor. I am con- 
vinced that until the tumor is localized and/or identified by biopsy and/or x-ray, the surgi- 
cal removal of the suspected organ is unwarranted. 

Dr. S. M. Rabson, Fort Wayne, Ind.: There is one point that I want to raise regarding 
nomenclature, since nomenclature influences thinking just as the reverse is obviously true. 
Numerous speakers have used the word “early”. It isn’t clear to me what is meant by 
early, and I think that is very important in the evaluation of the Papanicolaou method of 
investigation. Dr. Papanicolaou said, when his case of carcinoma of the kidney was taken 
to the laboratory, that the pathologist stated it was the earliest carcinoma of the kidney 
that he had seen. Another speaker mentioned “early diagnosis”. I don’t know what an 
“early” carcinoma is. Does one mean a small area of carcinoma, does one mean the patient 
is not showing signs of cache.xia, or does one mean by “early” carcinoma that the clinician 
has detected it perhaps sooner than he would have identified it by some other method? 

Dr. G. tV. Papanicolaou, New York, N. ¥.: I think that in our diagnostic work based on 
the examination of smears prepared from sputum or from bronchial aspirates and washings, 
we have missed more positive cases than Dr. Herbut. Considering the cases in which the 
only material available for examination was sputum, our false negatives were approxi- 
mately 25 per cent. I believe that in cases in which we had bronchial washings or aspirates 
as well as sputum, our statistics make a somewhat better showing. I am not prepared to 
give you more exact figures at the moment, but we are now engaged in the tabulation of a 
total of 1000 cases, which will give a more accurate idea of our results. We have always 
been more concerned with false positives than with false negatives, because of the greater 
significance attached to any positive report. However, we have been much more fortunate 
in our positive reports, more particularly in those of Class V. In approximately 70 reports 
of that class our accuracy was close to 100 per cent. We have had some false positives in 
Class IV, mostly in cases of bronchiectasis. Several maj or operations have been performed 
at New York and Memorial Hospitals chiefly on the strength of our Class V reports. The 
surgeon faces a difficult problem indeed when he receives a Class V report in a case in which 
other positive evidence is lacking. His responsibility in deciding in favor of a major opera- 
tion chiefly on the strength of a positive smear report is undoubtedly great, yet he may be 
led to take this step when there is no possibility of confirming the smear findings by biopsy 
or in any other way. As an example, I may cite a case we recently had at the New York 
Hospital. The patient was a woman whose only symptom was hematuria from the right 
kidney. There was no loss of weight, nor any other symptom suggestive of malignancy. 
Pyelogram and x-ray films were essentially negative. Smears prepared from a ureteral 
specimen obtained from the left kidney were found to be negative, whereas those prepared 
from a specimen from the right kidney contained many typical carcinoma cells. Smears 
prepared from two subsequent specimens obtained from the right ureter were also found to 
be positive and were reported as Class V. In this case the surgeon decided in favor of a 
nephrectom 3 ^. An inspection of the kidney after its removal showed no evidence of tumor, 
nor any other distinct pathological lesion which could be recognized macroscopically. 
Upon receiving this report by the surgeon I was terribly shocked and I must confess that 
I had one or two sleepless nights until we received a report of the pathological findings, 
which proved the presence of a small intra-epithelial carcinoma of the pelvis of the kidnej% 
extending into some of the collecting tubules. This case illustrates the problem with which 
the surgeon is confronted when he receives a positive smear report and has no means of 
confirming it, or what is even more difficult, when he receives a positive smear report and 
a negative biopsy. 
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The serologic reaction to be considered in this series of articles is unique in 
several respects. It is a precipitation reaction Avhich has been found in all human 
beings and animals tested thus far; 3 ’^et, it is differentiable both in different human 
beings and in animals. Each normal person gives a reaction of an individual 
serologic pattern and indications are that this pattern remains unchanged 
in health and assumes new characteristics in disease. This reaction has been 
studied thus far in sj^pliilis, leprosjq malaria and tuberculosis. The results in 
normal human beings, in animals, in these four diseases and in others, as well 
as in special animal experiments, will be presented in this series of six articles 
and in later publications. These six articles will be brief and preliminary in 
nature because it is aimed to determine first the general behavior of the reaction 
in health and disease before undertaking fundamental studies of the reaction 
and of its detailed applicability to anj"- given disease. In this article, the report 
will be limited to universal serologic findings in normal human beings. 

The reaction under consideration is referred to as “universal serologic reac- 
tion”'®’ because experimental indications are that it is a widespread biologic 
manifestation. The antigen emploj^ed in the reaction, Avhich consists of an al- 
coholic extract of heart muscle, is the same as that used in tests for syphilis; 
the technical steps, however, are entirely different. The reaction is based on 
a precipitation technic which combines different concentrations of sodium chlo- 
ride, serum dilutions and incubation periods at cold temperature as variables. 
These three variables form the basis of the different serologic patterns noted 
under conditions of health and disease. 

HISTORICAL 

The foundation of the universal serologic technic began to be laid in this 
laboratory in 1922.® We then reported on the emplojment in serologic precipita- 
tion studies in syphilis (1) of a salt solution range extending from 0 to 2 per cent 
NaCl and (2) of incubation at cold temperature,® two basic steps in the universal 
technic. Those studies, however, were limited to syphilis. Among the several 
factors affecting precipitation which we investigated at that time was the effect 
of dilution on the formation of precipitates in mixtures of syphilitic serum and 
tissue extract antigen and we observed that NaCl solutions ranging from 0 to 2 
per cent, when added in sufficient quantity to these mixtures, will interfere with 
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precipitation. In 1925 we observed’ that the sensitivity of standard Kahn re- 
actions with syphilitic serums is considerably reduced if the diluent of physiologic 
salt solution added to the serum-antigen mixture is replaced by water. This 
observation suggested that an increase in the sensitivity might be attained by 
the emplojunent of salt concentrations above the physiologic level. This sur- 
mise proved true, and in 1928 we reported’® that increasing the concentration of 
the salt solution above the physiologic level increases the sensitivity of the pre- 
cipitation reactions with syphilitic serams until about 3 per cent NaCl is reached, 
when non-syphilitic serums begin to give weak reactions, while decreasing the 
salt concentration below 0.7 per cent decreases the sensitivity of the reactions 
with sj^philitic serums. Yet, the increase in the NaCl concentration in the 
standard Kahn test in practice was limited to 0.9 per cent® in order to prevent 
oversensitive reactions. 

Dunlop and Sugden® reported precipitation reactions vuth nonsyphilitic serum 
and Sachs-Georgi antigen by employing NaCl concentrations below 0.2 per cent, 
while Avith concentrations extending from 0.5 to 1.0 per cent, they obtained 
reactions only AAuth syphilitic serums. Mackie and Anderson®® obtained pre- 
cipitation AAuth syphilitic serums and various tissue extract antigens AAKen em- 
ploying NaCl concentrations beloAv 2.5 per cent but not Avith nonsyphilitic 
serums. These Avorkers Avere thus unable to corroborate the nonspecific pre- 
cipitation findings reported by Dunlop and Sugden AAuth Ioav salt concentration. 

In 1942 it Avas reported’® that, under proper technical conditions, syphilitic 
and nonsyphilitic (false positive) serums employed with Kahn antigen suspen- 
sion are affected differently by different NaCl concentrations; that an increase in 
salt concentration from 0 to 2.5 per cent increases the intensity of syphilitic 
reactions and decreases the intensity of nonsyphilitic reactions. This observa- 
tion formed the basis of a practical technic as an aid in the differentiation betAveen 
syphilitic and nonsyphilitic reactions. In the same year, Green and Shaugh- 
nessy* reported that nonsyphilitic human serums, giving negative reactions AAuth 
the standard Kahn test, shoAA^ed strong precipitation AAlth Kahn antigen in a 
salt range of 0 to 0.3 per cent and Aveak precipitation in a salt range of 6 to 14 
per cent NaCl after the tests had stood overnight; the reactions in salt ranges 
above 0.3 per cent and beloAv 6 per cent they found to be negative. Syphilitic 
serums in their hands gaAm maximal precipitation betAveen 2 and 8 per cent NaCl 
and practically no precipitation betAA-^een 20 and 25 per cent NaCl. These 
authors also stated that, by the use of different salt concentrations, they obtained 
characteristic aggregation and dispersion patterns of the Kahn precipitate AAuth 
serums from different animal species. Their experimental data are yet to be 
published. 

In 1943 it AA^as reported’® from this laboratory that Kahn reactions given by 
rabbit, pig and coav serums became progressively stronger the loAA'^er the salt 
concentration employed. The NaCl concentration range Avas from 0 to 10 per 
cent. This behavior of animal serums Avas in contradistinction to that of syphi- 
litic serums AA'hich had been found to give stronger Kahn reactions AAuth increasing 
salt concentration. In 1947 it AA'as also reported” that, by employing reduced 
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NaCl concentration such as 0.3 per cent in the Kahn technic, the serums from 
patients ivith malaria exhibit a far gi’eater tendenc 3 '’ toward precipitation than 
normal serums. 

With regard to studies of the effect of incubation at cold temperature on pre- 
cipitation with lipid antigen, we reported® in 1922 that mixtures of syphilitic 
serum and antigen suspension show least precipitation when incubated at ice 
box temperature, more marked precipitation when incubated at room tempera- 
ture and most marked precipitation when incubated at 37 C. The period of 
incubation emploj'^ed was four hours. A similar effect was noted in connection 
with Sachs-Georgi reactions bj’- Sachs.-® 

The favorable effect of a short incubation period at warm temperature on 
sj'philitic reactions was utilized for some time in the routine Kalm procedure.® 
Muckenfiiss and Ebel®^ also reported on the effect of brief incubation periods 
on the sensitiidt}'' of Kahn reactions. At a temperature of 37 C. the sensithdty 
was increased, but not at ice box temperature. Prolonged incubation at ice box 
temperature tended to give false positives. Nagle and Lazarov reported^® on a 
comparative studj’’ of overnight incubation at three temperatures of completed 
Kahn tests. Thej’’ found that at 37 C. the precipitates tended to disperse, at 
room temperature the}' were unaffected, ivhile ice box temperature rendered the 
tests oversensitive. 

In 1940, we showed” that sjTDhilitic and nons 3 "philitic serologic reactions re- 
quire different temperatures for optimal results; that warm temperature (37 C.) 
favors specific precipitation, while cold temperature, such as 1 C., favors non- 
specific precipitation both with human and animal serums. Tliis observation 
formed the basis of a verification technic as an aid in the detection of false 
positives. We then showed'® that, b 3 '’ the use of an excessively sensitive tissue 
extract antigen and b 3 '’ the performance of the tests at 1 C., close to 100 per cent 
precipitation reactions in normal human beings and in different animals (hog, 
chicken, horse, cow and rabbit) could be obtained. Quantitative differential 
temperature studies in different animals were reported by Marcus,®® and Carter' 
suggested the use of quantitative determinations in the author’s verification 
technic. 

In 1946 we reported'® that it was possible to elicit nearly 100 per cent positive 
serologic reactions in normal human beings with antigens that gave specific 
reactions in tests for S 3 ’'philis, such as Kolmer, Kahn and cardiolipin antigens, 
b 3 ’- certain technical steps which included low salt concentration combined with 
prolonged incubation at cold temperature. It was then decided to combine 
different NaCl concentrations ranging from 0 to 2.1 per cent, different serial 
dilutions of serum and different incubation periods at cold temperature in one 
serologic technic with a view of determining the t3q5e of reactions which would 
be given by human beings and animals. These efforts led to the standardized 
universal serologic technic described below. 

UNIVERSAL SEROLOGIC TECHNIC 

The universal technic consists of nine quantitative procedures, referred to as 
“set-ups”, of different NaCl concentrations. Blood specimens are obtained in 
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the same manner as for serologic tests for S 3 ^philis. The semm is separated from 
the clot b 3 ^ centrifugation and is heated for 30 minutes at 56 C. before use. Nine 
NaCl solutions of the following concentrations are prepared: 0, 0.15, 0.3, 0.6, 
0.9, 1.2, 1.5, 1.8 and 2.1 per cent. Serial serum dilutions are then prepared mth 
each of these nine salt solutions in the following ratios: 1:1, 1:2.5, 1:5, 1:10, 
1:20, 1:40, 1:80, 1:160, 1:320 and 1:640. In some instances, the ratios of 
serum to salt solution emplo 3 '-ed extended to 1:200. 

Tests are set up as for nine quantitative Kahns, but in which each quantitative 
empIo 3 ^s serum dilutions ndth a solution of a given NaCl concentration. The 
first quantitative is carried out with serial dilutions of serum mth water; the 
second, Avith 0.15 per cent NaCl solution and so on; and the ninth quantitative 
is carried out Avith serial dilutions of serum AAuth 2.1 per cent NaCl solution. 
Kahn antigen suspension is prepared Avith 0.9 per cent NaCl solution in accord- 
ance Avith the Kalm standard technic. The ratio of serum dilution to antigen 
emplo 3 '-ed is 6:1. Tiie antigen suspension is pipetted to the bottom of the tubes 
in 0.025 ml. amounts, folloAA^ed b3'- 0.15 ml. amounts of the dilutions of each 
seriall 3 '’ diluted serum. The mixtures of serum dilutions and antigen suspension 
are then agitated for three minutes in the Kahn shaker after AA'hich 0.5 ml. of 
diluent is added to each tube, the contents mixed and the results read. 

The diluent in each quantitatirm set-up consists of salt solution of the same 
concentration as Avas used in the preparation of the serum dilutions. The 
method of reading is similar to that emplo 3 '’ed in the Kahn test. Tlu’ee readings 
are made. The first is made after mixing the reagents folloAAung the addition of 
the diluent to each tube. The second reading is made after four hours’ incubation 
in the ice box (about 5 C.) and a third, after 24 hours in the ice box. Four plus, 
three plus or tAvo plus readings are recorded as positive reactions, wliile one plus 
and borderline readings are recorded as doubtful reactions. In charting the 
results graphicall3r, only the positiA'^e reactions AA'ere recorded. 

“VSTien reading the results after incubation, it is aa^cII to remoA'-e one rack at a 
time from the ice box. This step aauU help retain the cool state of the serum- 
antigen mixtures until the actual reading time, as some precipitates AAall re- 
disperse AAdien the mixtures are unduly exposed to the AAnrmth of room tempera- 
ture. As each rack is taken from the ice box and brought to the reading table, 
a film of moisture AAdll coA'^er the tubes. To remove tins film each tube is dipped 
in cold 95 per cent alcohol immediate^’' before reading the precipitation results. 

It should be added that, in the quantitatwe set-up of the unNersal technic in 
Avhich the serums are serially diluted A\dth AA'ater, AA^e may be dealing AAdth a situa- 
tion in AAdiich the separation of globulin in the high dilutions might be a factor in 
precipitation AAdth lipids. The interesting finding in that particular set-up is the 
absence of precipitation noted in the controls. 

The uniA'^ersal serologic teclmic embraces a serodiagnostic teclmic for S 3 q)lulis. 
Thus, the quantitatiA’^e set-up with 0.9 per cent NaCl solution in AA'hich the re- 
sults are read AAnthout incubation, is similar to the quantitatiA’^e Kahn test. 
Hence, universal reactions can be readily correlated AAuth serodiagnostic reactions 
for S 3 q)hilis. If this quantitative set-up Avith 0.9 per cent salt solution sIioaa's pre- 
cipitation AAdth a gwen serum, that serum may be considered as gmng also a 
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positive reaction with a test for syphilis. No suggestion of positivity for syphilis 
is noted in the table and charts presented in this article. 

The universal serologic technic for the present is intended for research pur- 
poses. Indications are that it has potential value in serologic studies in health 
and disease. It is recognized that in its present form, the universal technic is 
quite elaborate, involving nine quantitative set-ups. To reduce the technical 
steps, five quantitative set-ups are being employed in this laboratory for in- 
vestigative purposes in certain situations, as, for example, in tuberculosis. The 
salt concentrations used in these five set-ups are: 0, 0.3, 0.9, 1.5, and 2.1 per cent. 

Onlj'- actual trial can best determine the optimal number of quantitative set- 
ups to employ in the investigation of the universal serologic response in a given 
disease. It is well, when beginning the investigation of the serologic response in 
a disease, first to employ the nine quantitative set-ups in order to note the more 
complete serologic jiattern. A reduction in the number of quantitative set-ups 
can then be brought about without reducing the value of the results obtained. 

In certain situations in animals, it maj'' seem desirable to use special quantita- 
tive set-ups. For example, in experimental serologic studies in mice and guinea 
pigs, quantitative set-ups of 0, 0.15, 1.8 and 2.1 per cent NaCl solution might best 
be emploj-'ed, since, as will be seen in the follovdng article, the central zone of the 
universal reaction has consistentlj" given negative precipitation results in these 
animals. However, these animals have as j'^et not been studied under patho- 
logic conditions. 

In recording the results of the universal serologic teclmic, it is suggested that 
the serologic readings be illustrated by graphs. Tabular data, it seems to us, 
do not bring out the characteristics of the serologic patterns as clearlj>- as graphs. 

UNIVERSAL SEROLOGIC REACTIONS IN DIFFERENT HUMAN BEINGS 

The universal serologic technic was developed in this laboratory in the spring 
of 1946, and since then it has been continuousty in use in human beings in health 
and in certain diseases and in animals under normal and experimental conditions. 
More than 400 universal reactions have been obtained in normal human beings 
but for reasons of economy of space onty six reactions will be illustrated in this 
preliminary report. 

Table 1 presents a universal reaction given b 3 '- a normal individual. The nine 
quantitative precipitation set-ups emploj'-ed, are arbitrarily divided into three 
zones. The three precipitation set-ups of the lowest salt concentrations (0, 
0.15 and 0.3 per cent NaCl) are grouped under Zone I. The three precipitation 
set-ups close to physiologic salt concentrations (0.6, 0.9 and 1.2 per cent NaCl) 
are grouped under Zone II, while the three set-ups of the highest salt concentra- 
tions (1.5, 1.8 and 2.1 per cent NaCl), under Zone III. 

As is shovm in the table, no precipitation was obtained in the quantitative set- 
ups when the readings were made without incubation, vith the exception of the 
three highest serum dilutions of the quantitative set-up in which water was used 
as diluent. After four hours’ incubation, precipitation was obtained mainly in 
the quantitative set-ups of 0 and 0.15 per cent salt concentrations on the one 
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hand, and of 1.8 and 2.1 per cent salt concentrations on the other. After 24 
hours’ incubation, precipitation reached the quantitative set-ups of 0.3 and 1.5 


TABLE 1 

Universal Serologic Reactivity ■with Lipid Antigen 
Quantitative precipitation results ■with increasing concentrations of NaCl solutions 
ranging from 0 to 2.1 per cent, employing normal (Kahn-negative) human serum. 


CONCENIEATIONS OF NaCl (PER CENT) USED IN PREPARATION OF SERIAL DILUTIONS OF SERUU 
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Readings after 24 hours’ incubation in ice box 



per cent salt concentration. These precipitation reactions are graphically il- 
lustrated in Figure 1. 
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Figure 2 exhibits a serologic pattern similar to that of Figure 1 and is here 
presented to shmv that, ivhile serologic patterns of different normal individuals 
generalb" differ from one another, now and then two serologic patterns are ob- 
served which are closely similar. A common characteristic of Figures 1 and 2 
is that the degree of precipitation after four and 24 hours’ incubation at cold 
temperature is approximatelj’^ the same. 

Figure 3 exhibits a serologic pattern different from the first two figures, especi- 
alb" in the fact that precipitation is most pronounced after 24 hours’ incubation. 
No precipitation is noted without incubation. After four hours’ incubation, 
precipitation is limited to Zone I. After 24 hours’ incubation, precipitation is 
noted in all three zones. No increase in precipitation is noted in Zone I. In 
Zone II, precipitation reaches the serum dilution ratio of 1 :2.5, wliile in Zone III, 
precipitation reaches the serum dilution ratio of 1:640. 

A still different serologic pattern is illustrated in Figure 4. In Zone I, a simi- 
lar degree of precipitation is noted both before and after incubation. In each 
of the three readings, precipitation reaches the serum dilution ratio of 1:640. 
No precipitation is noted in Zone II on immediate reading and after four hours’ 
incubation. After 24 hours’ incubation, precipitation reaches the serum dilu- 
tion ratio of 1 :2.5. In Zone III, considerable precipitation is noted immediately 
and on incubation, but onl}" in relativelj'’ low dilutions. Precipitation reaches a 
dilution ratio of 1:10 without incubation, 1:20 after four hours’ incubation and 
1:40 after 24 hours. 

Figure 5 is characterized by practically no precipitation without incubation, 
b}’’ limited precipitation in Zones I and III after four hours’ incubation and by 
considerable precipitation in all three zones after 24 hours’ incubation. A still 
different serologic pattern is noted in Figure 6. Some precipitation without in- 
cubation is noted in Zone I. A relatively marked increase in precipitation is 
noted after four hours’ incubation and only a slight increase after 24 hours’ in- 
cubation. Of interest is the fact that precipitation after 24 hours’ incubation 
illustrated in this chart is approximately the same as that illustrated in Figure 5. 
Yet, the precipitations on immediate reading and after four hours’ incubation 
are altogether different in the two charts. 

It must not be assumed that the universal reaction herewith considered is 
elicited only by standard Kahn antigen. Sensitized Kalm antigen, which is 
about 10 per cent more sensitive than standard antigen with syphilitic semms, 
gives broadly similar universal reactions. Somewhat more marked precipita- 
tion is obtained with this antigen than with standard antigen. An antigen 
prepared from powdered liver, instead of from powdered beef heart, was found to 
give reduced precipitation. Various lipid antigens are under investigation as 
well as various technics. The main reason the universal teclmic was standard- 
ized with Kahn antigen is that methods are available for maintaining the antigen 
at a standard level of sensitivity. This antigen has been employed in the xmi- 
versal technic for nearly three years with consistent results. Different lots of 
Kahn antigen have been found to give the same serologic patterns. Further- 
more, each individual, under conditions of health, examined from time to time. 
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normal(kahn-negative)human serum 


WITHOUT INCUBATION 
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Fig. 1. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 
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Fig. 2. Zones of precipitation, ■with. NaCl concentrations ranging from 0 to 2.1 per 
cent, ■nnthout incubation and after 4 and 24 hours* incubation in ice box. 
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Fig. _3. Zones of precipitation, with NaCI concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 
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Fig. 4. Zones of precipitation, with NaCI concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in icc box. 
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Fig. _5. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 
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Fig. 6. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 
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months apart, with different lots of Kahn antigen, has been found to give the 
same serologic pattern. 

NATURE OF UNIVERSAL SEROLOGIC REACTION 

A consideration of the nature of the universal serologic reaction with lipid 
antigen takes us into the realm of theory. At first, we believed that the reaction 
represented a colloid-chemical interaction between serum and lipids, perhaps un- 
related to antigen-antibody reactions. Indeed, ha\dng devoted many years to 
the study of serologic reactions in S 5 'philis with lipid antigen, it seemed difficult 
to believe that the very same antigen could give positive reactions with all 
serums tested. The possibilitj'' that these reactions are based on an unexplained 
artefact was also considered. Continued studies, however, led us to abandon 
these views in favor of a concept of antigen-antibody reactions. 

As indicated above, each human being consistently gives an individual sero- 
logic pattern under conditions of health. That this pattern undergoes changes 
in certain diseases will be seen in the present series of articles. It would thus 
appear that we are dealing with a biologic reaction of a basic nature. Briefly, 
as a worldng hypothesis of the nature of universal serologic reactions in normal 
human beings, it is believed that, in the course of normal tissue wear and tear, 
lipids are liberated which act as antigens in stimulating the formation of specific 
antibodies and these react mth tissue lipids in vitro. 

Manj’’ explanations have been suggested as to the nature of serologic reactions 
in syphilis with lipid antigen. Eagle^ believes that these reactions are not due to 
a general “state” of the semm proteins but to an actual substance which can be 
absorbed from the serum. Mackie and Watson,^* in an extensive study on the 
nature of the Wassermann and Sachs-Georgi reactions, concluded that they are 
due to antibody-like substances homologous with antibodies natural to certain 
species of animals. The diagnostic reaction in syphilis they believed to be due 
to the nonspecific augmentation of tliis natural antibody-like substance. Ultra- 
microscopic precipitation studies carried out in this laboratory in 1931-^ led us 
to conclude that both syphilitic and nonsyphilitic human serums possess the 
property of precipitation when mixed with tissue extract antigen, syphilitic 
serums possessing this property to a marked degree and nonsyphilitic serums to 
a slight degree. More recently Neurath and associates’® made comprehensive 
studies of protein fractions of serums giving specific serologic reactions in syphilis 
in relation to those giving false positive reactions. These workers believe that 
the antibodies in s 3 T)hilitic human serum possess chemical and/or serologic 
properties which differ from the antibodies occurring in serum of false-positive 
reactors. 

Sachs, Klopstock and AVeil“^ injected in rabbits tissue lipids, the same as those 
used as antigen in tests for syphilis, and the animals gave negative complement- 
fixation and precipitation reactions for syphilis, but when the tissue lipids were 
first mixed with pig serum and the mixture injected in rabbits, the animals gave 
positive complement-fixation and precipitation reactions for syphilis. This 
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finding is in line with Landsteiner and Simm’s observation^® that alcoholic extracts 
of horse Iddney (Forssman antigen) become antigenic when mixed with protein 
solutions, such as human or pig serum. Sachs, Edopstock and Weil suggested 
that tissue lipids, liberated as a result of tissue destructive processes in syphilis, 
in combination with spirochetal protein, serve as the antigen which stimulates 
antibody formation to lipids in s 3 T)hilis. 

However, theories which attempt to explain serologic reactions in sypliilis 
ought to explain also the occurrence of these same reactions under normal con- 
ditions in aninaals and in a number of diseases other than syphilis in human 
beings. Actually, tests for syphilis give as high as 90 per cent of positive re- 
actions with certain animal serums, such as horse and dog serums and perhaps 
50 per cent with cow, chicken and rabbit serums. This, aside from the fact that 
serologic reactions are obtained also in various diseases in human beings in the 
absence of 85^3111118, and that in lepromatous leprosy these reactions ai'e often 
stronger than those obtained in syphilis. 

Recalling our lipid antigen-antibod 5 '’ hypothesis presented above, the uni- 
versal serologic reaction given by normal human beings is the result of the pres- 
ence of natural antibodies to tissue lipids in human serum. According to this 
hypothesis, the universal serologic reaction in different animals, considered in 
the following article of this series, is also the result of natural antibodies to tissue 
lipids. It follows that the positive reactions given by normal animals with 
serodiagnostic tests for s 5 ’-philis are also the result of the same natural anti- 
bodies, since the serodiagnostic technic is embodied in the universal technic. 

Insofar as the nature of serologic reactions in s5T3hilis is concerned, the anti- 
bod}'’ theories which attempt to explain this reaction may be grouped in two cate- 
gories. One theory assumes the existence of antibodies in syphilis which are 
distinctive from those of false-positive reactors, while the other assumes that the 
S5T3hilis reaction represents an augmentation of naturally existing antibodies. 
The universal serologic studies suggest a theory which comprises both of these 
theories. The fact that normal human beings give universal serologic I’eactions 
would indicate the existence of a natural antibody to tissue lipids. In syphilis, 
as vill be seen in article III of this series, (1) the universal reaction becomes in- 
tensified over the normal response, indicating a quantitative increase in antibody 
and (2) the same reaction also shows a distinctive serologic pattern, suggesting 
the presence of an antibody qualitatively different from the normal. 

Let us noAv appl}?- the same lipid antigen-antibody theory to universal serologic 
reactions in leprosy, malaria and tuberculosis, to be reported in the several 
articles of this series. In these diseases, acquired antibodies to lipids appear in 
the blood stream as a result of increased liberation of tissue lipids due to tissue 
destructive processes. These acquired antibodies cause the universal reaction 
to become quantitatively intensified over the reaction given by natural anti- 
bodies. This intensified reaction in some diseases may be so pronounced that 
precipitation “overflows” into the zone of the serodiagnostic reaction for syphilis. 

In lepromatous lepros 5 ’’, as in S5q3hilis, the universal reaction is not onl}'- intensi- 
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fied quantitatively but it exhibits also some qualitative changes, as is evident 
from the distinctive serologic pattern obtained in this disease. This distinctive 
pattern suggests the liberation of particular lipids associated with this disease. 

If the universal serologic reaction represents an antigen-antibody reaction, 
it would be expected that it conform to basic requirements of antigen-antibody 
reactions. Thus, any intensification of the normal universal reaction resulting 
from disease should be preceded by an incubation period. Actually, in malaria, 
for example, as will be seen later, a change in the normal universal reaction is not 
noted until about two to three weeks after the first attack of cliills and fever. 

Other factors affecting antigen-antibody reactions might be mentioned. Thus, 
it is well loiovTi that low resistance reduces the production of antibodies, also, 
excess of antigen interferes with such production. An illustration of both 
situations was observed in tuberculosis. "Wliile marked intensification of the 
universal reaction was noted in acute tuberculosis, no intensification was noted 
in prolonged chronic tuberculosis, and in terminal and miliary forms of this 
disease. 

Has the universal reaction in normal human beings any clinical value? The 
answer is that the reaction was herewith presented primarilj’^ to demonstrate what 
appears to be a new serologic manifestation, and anj^ clinical value it may have 
is 3’’et to be established. It may be mentioned that, as indicated, the serologic 
patterns of the universal reaction exliibited in health imdergo changes in the 
several diseases studied. Hence, in the investigation of these changes, the de- 
termination of normal patterns will obviouslj'^ be essential as controls. Then 
again, if it be true that the universal reaction in health represents a reaction of 
natural antibodies to lipids, and the production of these antibodies is stimulated 
by lipids liberated in normal tissue wear and tear, then this reaction might prove 
to be of value as a serologic indicator of normal tissue wear and tear. 

SUMMARY 

A serologic reaction with lipid antigen is described which has been manifested 
by all normal human beings and animals tested thus far and which is referred 
to as “universal serologic reaction”. The technic employed in eliciting this 
reaction is based on precipitation and combines serum dilutions, NaCl concen- 
trations and incubation as variables. The reactions given by different normal 
persons are distinguishable within limits by individual serologic patterns. 
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UNIVERSAL SEROLOGIC REACTION WITH LIPID ANTIGEN 

11. In Animals* 

REUBEN L. KAHN, Sc.D., and BETTY J. BARIBEAU, B.S. 

From the Serological Laboratory, University Hospital, University of Michigan, Ann Arbor, 

Michigan 

It was stated in the previous article* that all human beings and animals tested 
gave positive universal reactions with tissue lipids as antigen. In this article, 
illustrative serologic patterns of these universal reactions given by animals of 
different species will be presented. 

It had long been knoum that normal animals, such as cows, horses, pigs and 
rabbits give positive reactions with serologic tests for syphilis in which tissue 
lipids are emplo 3 ’^ed as antigen. These tests thus have the paradoxical capacit 3 '- 
of giving specific reactions for S 3 'philis with human serums and nonspecific re- 
actions with normal animal serums. However, it was shovTi in this laboratory 
that these reactions in S 3 "philis and in animals have different characteristics. 
Thus, the reaction in S 3 ^philis is intensified b 3 '' warm temperature, while the re- 
action in animals is intensified b 3 ’’ cold temperature.- Also, the precipitates in 
the reaction in syphilis generally do not disperse in concentrated sodium chloride 
solution, while the precipitates in animal reactions generally disperse in such 
salt solution.^ The data to be presented in this article and in the follovdng one 
indicate that differences also exist in universal serologic reactions given by 
normal animals and by human beings with syphilis. 

First, it is well to recall the relationship between the universal serologic re- 
action and the serodiagnostic reaction in S 3 ’^philis. This relationship becomes 
evident on the examination of the universal sei’ologic teclmic. Briefly, this 
technic consists of nine quantitative serologic tests, referred to as set-ups, vith 
standard Kalm antigen. In each set-up, the serum is seriall 3 ’' diluted ^vith salt 
solution of a different NaCl concentration. These concentrations embrace 0, 
0.15, 0.3, 0.6, 0.9, 1.2, 1.5, 1.8 and 2.1 per cent. Each serum dilution is mixed 
vith Kahn antigen suspension in a ratio of 6:1. The results are then read after 
three minutes’ agitation in the Kahn shaker and also after 4 and 24 hours’ 
incubation in the ice box. 

Those who are familiar vith serodiagnostic tests for syphilis, toII recognize one 
of the nine quantitative set-ups to be similar to the quantitative Kahn test for 
syphilis; namely, the one of 0.9 per cent NaCI concentration in which the results 
are read without incubation. The reaction obtained with this quantitative set- 
up may be said to be but one facet of the 27 facets of the universal seroEgic 
technic. It is this facet that has large^'’ been investigated in animals thus far 
Let us now examine the entire universal picture in animals. 

* This study has been conducted with the aid of a grant from the Office of Naval Re- 
search, Medical Sciences Branch, Navy Department, Washington, D. C. 

Received for publication, October 28, 1948. 
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UNIVERSAL SEROLOGIC REACTION IN DIFFERENT ANBIALS 

Serums of cows, horses, pigs, rabbits, dogs, guinea pigs and mice were ex- 
amined with the universal serologic technic. The results obtained with a serum 
of each of these animals are best illustrated graphically by means of charts, 
the reason being that Ave are not dealing Avith a serologic reaction AA'hich is either 
positive or negatiAm. We are dealing AA-ith a reaction AA'hich is alAA'ays positive 
and the differences are manifested by different serologic patterns AA'hich are readily 
visualized by a graphic presentation of the results. 

Cow serum. Eight coaa' serums AA'ere examined and the results obtained AA'ith 
one serum are presented in Table 1 . The nine quantitative set-ups are arbitrarily 
diA'ided into three zones. The set-ups AA’ith 0, 0.15 and 0.3 per cent NaCl con- 
centrations are grouped under Zone I; the set-ups AA'ith 0.6, 0.9 and 1.2 per cent 
NaCl concentrations, under Zone II and the set-ups Avith 1.5, 1.8 and 2.1 per 
cent concentrations, under Zone III. 

It is evident from the table that, in the first section in AA'hich the readings are 
made AA'ithout incubation, the coaa' serum shoAA's optimal precipitation AA'ith 
lipid antigen in Zone I in AA'hich the salt concentration is beloAA' that of the phys- 
iologic level; that the reaction extends to a lesser degree into Zone II in AA'hich 
the salt concentration is closer to the physiologic level and into Zone III in AA'hich 
the salt concentration is above that level. This serum gives a positive reaction 
AA'ith a sero-diagnostic test for sj'philis in a dilution of 1:1, and in the same dilu- 
tion, it is also positive up to the 2.1 per cent salt concentration. After 4 and 
24 hours’ incubation in the ice box, precipitation is increased in all three zones. 
A marked increase is noted in Zone II and the greatest increase is noted in Zone 
III. 

The findings are graphically illustrated in Figure 1. A characteristic of this 
figure and of the others is that least precipitation is noted in Zone II AA'hich in- 
cludes 0.9 per cent NaCl concentration. The increase in precipitation on in- 
cubation is generally most marked in Zones I and III in which the concentration 
of salt solution is beloAA' and above the physiologic level, respectively. In the 
case of Zone II of Figure 1, the increase in precipitation on incubation is mani- 
fested in definite increments. In terms of serum dilutions, the increase may be 
expressed by I'.l AA'ithout incubation, 1:2.5 after 4 hours’ incubation and 1:5 
after 24 hours’ incubation. 

Pig serum. Taa'cIvc pig serums AA'ere examined, and Figure 2 illustrates the 
serologic pattern of one serum. Marked precipitation is noted before and after 
incubation. The pattern is similar to that AA’hich might haA'e been given by a 
S 5 'philitic serum, considered in the folloAA'ing article. However, the pattern of a 
sj'philitic serum, in most instances, sIioaa's no increase in precipitation on cold 
incubation in the 0.9 per cent NaCl set-up, AA'hile the pattern in Figure 2 shoAvs 
an increase in this set-up, although the increase is not marked. In terms of 
serum dilutions, the range of the increase is from 1:5 to 1:10. 

Rabbit serum. An examination of Figure 3 indicates that the serologic pattern 
giA'en bj' rabbit serum with the universal serologic technic is essentially similar 
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TABLE 1 

Universal Serologic Reactivity with Lipid Antigen 
Quantitative precipitation results with increasing concentrations of NaCl solutions 
ranging from 0 to 2.1 per cent, employing cow serum. 


CONCENTRATIONS OF NaCl (PER CENT) USED IN PREPARATION OF SERIAL DILUTIONS OF SERUM 


SERIAL 
DILUTIONS 
OF SERUM 

Zone I i 

Zone II 

Zone III 


0 

0.15 

0.3 

1 0,6 

0.9 

1.2 

1.5 

1.8 

2.1 

Readings made without incubation of serum-antigen suspension mixture 

1:1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1:2.5 


4 

4 

2 

- 

— 

- 

— 

± 

1:5 

4 

4 

4 

± 

- 

— 

- 

— 

— 

1:10 

4 

3 

2 

- 

- 

- 

- 

— 

— 

1:20 

3 

2 

— 

- 

- 

- 

- 

— 

— 

1:40 

2 

rh 

- 

- 

- 

- 

- 

- 

- 

1:60 

2 

— 

- 

- 

- 

- 

- 

- 

- 

1:S0 

2 

- 

- 

- 

- 

- 

- 

- 

- 

1:100 

2 

- 

- 

— 

- 

- 

- 

- 

- 

1:200 

2 

— 

— 

— 

— 

— 

— 

— 

— 


Readings after 4 hours’ incubation in ice box 



1:1 

4 

1 

4 ! 

4 

4 

4 

4 

4 

4 

4 

1:2.5 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1:5 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1:10 

4 

4 

4 

3 

- 

- 

3 

4 

4 

1:20 

4 

4 

4 

±- 

— 

— 

2 

3 

4 

1:40 

4 

4 

4 

- 

— 

— 

— 

2 

4 

1:60 

4 

4 

2 

- 

— 

— 

— 

2 

4 

1:80 

4 

4 

2 

- 

— 

“ 

— 

2 

4 

1:100 

4 

4 

- 

- 

1 — 

— 

— 


4 

1:200 

4 

4 

— 

— 

— 

— 


± 

4 


to that given by cow and pig serum. More than 50 rabbit serums were ex- 
amined and all showed the characteristic increase in precipitation on incubation 
at cold temperature, common to nonsyphilitic serums. 
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Horse scrum. As is e^’ident from Figure 4, the serologic pattern of horse 
serum, based on eight examinations of different horse serums, is distinguishable 

cow SERUM 


WITHOUT INCUBATION 



AFTCn A HOURS INCUBATION 
IN tCCBOX 



CONCENTRATION OF NaCi 


AFTER 24 HOURS INCUBATION 
IN ICEBOX 



y/////\ ZONE OF POSITIVE REACTIONS I I ZONE OF NEGATIVE REACTIONS 

Fig. I. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 

PIG SERUM 


WITHOUT INCUBATION 



AFTEB 4 HOURS INCUBATION 
IN ICEBOX 


AFTER 24 HOURS INCUBATION 
IN ICEBOX 



CONCENTRATION OF NaCI (Til 


Y7//y/i ZONE OF POSITIVE REACTIONS I I ZONE OF NEGATIVE REACTIONS 

Fig. 2. Zones of precipitation, with iNTaCI concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 


from those given by the cow, pig and rabbit serums. Most marked precipitation 
is noted in Zone I ■wdth reduced salt concentration both before and after incuba- 
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tion at cold temperature. Zone II shows progressivelj’’ increased precipitation 
on incubation. The same applies to Zone III but to a lesser degi-ee. 

RABBIT SERUM 


WITHOUT INCUBATION 



AFTCN 4 HOURS INCUBATION 
IN ICEBOX 


AFTER 24 HOURS INCUBATION 
IN ICEBOX 



CONCENTRATION OF NqCI M 


y////A ZONE OF POSITIVE REACTIONS I I ZONE OF NEGATIVE REACTIONS 

Fig. 3. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 

HORSE SERUM 


WITHOUT INCUBATIOH 



AFTER « HOURS INCUBATION 
IN ICEBOX 


AFTER 24 HOURS INCUBATION 
IN ICEBOX 



CONCENTRATION OF NaCI W 



Y/////X ZONE OF POSITIVE REACTIONS I ~ 1 ZONE OF NEGATIVE REACTIONS 

Fig. 4. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per cent, 
without incubation and after 4 and 24 hours’ incubation in ice box. 


Dog serum. Three dog serums were examined and it was found that they give 
reduced precipitation compared with cow, pig, rabbit and horse serums. The 
pattern illustrated in Figure 5 is similar to that commonly noted in man with the 
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exception of the precipitation in Zone I. Normal human serum generally does 
not show precipitation without incubation in the quantitative set-ups of 0 and 
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0 .3 .6 .9 1.2 1.5 1.8 2.1 


AFTER 4 HOURS INCUBATION 
IN ICEBOX 


AFTER 24 HOURS INCUBATION 
IN ICEBOX 




CONCENTRATION OF NoCI W 


Y 7 / 7 /A ZONE OF POSITIVE REACTIONS | ~ | ZONE OF NEGATIVE REACTIONS 

^ Fig. 5. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per cent, 
without incubation and after 4 and 24 hours’ incubation in ice box. 


GUINEA PIG SERUM 


WITHOUT INCUBATION 



AFTCR 4 HOURS INCUBATION 
IN ICEBOX 


AFTER 24 HOURS INCUBATION 
IN ICEBOX 



CONCENTRATION OF NaCI (■/.! 



ZONE OF POSITIVE REACTIONS l~ ' I ZONE OF NEGATIVE REACTIONS 

Fig._6. Zones of precipitation, with NaCl concentrations ranging from 0 to 2.1 per 
cent, without incubation and after 4 and 24 hours’ incubation in ice box. 


0.15 per cent NaCl concentration in serologic patterns showing so little pre- 
cipitation after 4 and 24 hours’ incubation. 

Guinea pig serum. Twelve guinea pig serums were examined and it Avas found 
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that they give a relatively weak and at the same time unique pattern compared 
with those given by the animals already described. A serologic pattern given 
by a serum is illustrated in Figure 6. Precipitation is noted in Zone I both be- 
fore and after incubation. No precipitation is noted in Zone II and onlj’- in high 
serum dilutions in Zone III after incubation. 

Mouse serum. Unique also is the serologic pattern gNen by mouse semm (Fig. 
7). Relatively little precipitation is noted in Zone I. Onl}’’ in the quantitative 
set-up with water is precipitation noted from 1:1 to 1:5 seram dilutions, not in 
the 1:10 to 1:40 dilutions, and then again in the 1:80 to 1:320 dilutions. No 
precipitation is noted in Zone II. In the case of Zone III, no precipitation is 

MOUSE SERUM 


WITHOUT INCUBATION 


AFTER 4 HOURS INCUBATION 
IN ICEBOX 


AFTER 24 HOURS INCUBATION 
IN ICEBOX 
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CONCENTRATION OF NqCI (•/.) 
ZONE OF POSITIVE REACTIONS 


0 .3 .6 .9 12 1.5 IB aj 


L 


ZONE OF NEGATIVE REACTIONS 


Fig. 7. Zones_ of precipitation, with NaCI concentrations ranging from 0 to 2.1 per cent, 
without incubation and after 4 and 24 hours’ incubation in ice box. 


noted without incubation. After 4 and 24 hours’ incubation, precipitation is 
noted in the quantitative set-up of 2.1 per cent salt concentration, and onl}’’ 
partially in the quantitative set-up of 1.8 per cent salt concentration, again only 
in the low and high serum dilutions. Pooled mouse serum had to be employed 
for these examinations, individual mice providing 0.5 to 1 ml. of blood. Si.x 
pooled blood specimens were examined. The question of the differentiation of 
different strains of mice by the universal serologic technic is under investigation. 

The illustrative serologic patterns herevdth presented give but a bird’s-ej^e 
view of the behavior of different animal serums in the universal technic. Evi- 
dently, cow, pig and rabbit serums give similar serologic patterns, horse and dog 
serums give somewhat distinctive ones, while guinea pig and mouse serums give 
definitely distinctive patterns. 

It is believed that the universal reaction in animals, as in human beings, repre- 
sents a reaction between tissue lipid antigen and natural antibodies to tissue 
lipids. These lipids, liberated in the body in the course of tissue wear and tear. 
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serve. as the stimulus for antibody production. The question of the production 
of antibodies in animals upon their injection mth. tissue lipids is under investiga- 
tion; so also is the question of changes in the universal reaction in animals under 
conditions of disease. 


SUMMARY 

Illustrative serologic patterns of universal reactions mth lipid antigen obtained 
with serums from different animals are presented. The serums studied were 
from cows, pigs, rabbits, horses, dogs, guinea pigs and mice. Cow, pig and rabbit 
serums were found to give similar serologic patterns. Horse, dog, guinea pig 
and mouse serums were each found to give distinctive serologic patterns. 
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THE PATHOLOGIST AND CONTINUATION OF MEDICAL 
EDUCATION IN A PRD^ATE HOSPITAL* 


ARTHUR H. WELLS, M.D. 

From the Department of Pathology, St. Luke's Hospital, Duluth, Minnesota 

In many private hospitals throughout the country the pathologist has become 
the very backbone of medical education. His daily experiences with necropsies, 
clinical consultations, study of surgical specimens, clinical laboratory problems, 
and his close association with members of both the medical and resident staffs 
disclose to him a vast field of interesting scientific subjects not revealed to an}'^ of 
his medical colleagues. In addition to these experiences his neutrality among 
competitors, the exercise of honesty and capability reflected in his diagnoses, 
and the very nature of his work, all seiwe to place upon him the responsibilit}’^ 
which he should accept of a leader in a program designed to keep the entire 
medical staff abreast of new developments in medicine. 

The following comments, made as a result of certain personal experiences, 
include some suggested basic rules of procedure. 

Practicallj’’ any 200 bed general hospital has adequate subject material and 
qualified teachers for a postgraduate educational program of the fiii-st order. 
With careful planning, diplomacy and perseverance, the pathologist can render 
a real service through the proper organization and development of both the abun- 
dant medical subject matter and the frequently hidden teaching talents of the 
medical staff. To accomplish this end best, some fundamental rules of conduct 
are outlined for his adoption : 

1. The pathologist should be an enthusiastic leader. 

2. He should make classified notes of likely medical subjects as they present 
themselves. 

3. Frequent consultation of the medical staff members and departments 
should lead to regular contributions to a Avell rounded program. 

4. Interns and residents should present up to 50 per cent of the teaching 
program. 

5. A fair and equal distribution of the work among the resident staff is man- 
dator3^ 

6. Lectures, conferences, seminars, reviews of the literature, medical meetings, 
reviews of charts and demonstrations of patients must be scheduled at least one 
month in advance. 

7. More complicated assignments, such as studies of series of cases and exten- 
sive reviews of the literature should be made several months in advance. 

8. Routine weekly conferences must be scheduled for specified hours on regu- 
larly designated days. 

9. A mimeographed bulletin of each monthl}’’ schedule including the titles, 
speakers, dates, times and places should have a complete distribution. 

* Received for publication, November 26, 1949. 
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10. Participants should be notified three times: one month, one week, and one 
day in advance of their scheduled activity. Prodding at intervals may some- 
times be necessary. 

11. Insist upon a thorough preparation and a good delivery. 

12. The material and methods of presentation must be varied and have practi- 
cal value. 

13. The liberal use of visual aids, including colored slides, gross specimens, pro- 
jected outlines, blackboard drawings, presentation of patients, microscopic 
projections and moving pictures add gi'eatly to the value and interest of pres- 
entations. 

14. As far as possible, diagnostic and therapeutic problems should have been 
solved before presentation. 

15. All serious diagnostic and therapeutic errors must be routinely discussed 
with complete frankness. Names of patients and physicians may be omitted. 

16. The limitation of teaching assignments to a few men is detrimental and 
should not be tolerated. 

17. The saturation point of the resident staff with the scheduled teaching 
program is fii’st apparent when there is not sufiicient time for the proper study 
and care of all patients admitted. 

18. The pathologist should not dominate the program with pathologic presen- 
tations but should make an honest estimation of their relative importance. 

19. Keep in mind that the larger the number of physicians making an effort 
to support the program, the more certain its success and the greater its value. 

20. The long range educational benefit to the participating phj’-sicians is the 
principal criterion for selections of subjects and speakers. 

21. Collaboration with adjacent institutions is likely to be mutually beneficial. 

22. Constant criticism and variation of the program by the pathologist are 
necessary for continued improvement. 

23. The democratic use of the counsel of the medical staff and of its committees 
for decisions on policy is important, but the pathologist should make his own 
decisions concerning details of procedure in those parts of the program for which 
he is responsible. 

24. A sonic record and transcription of many of the presentations will be valu- 
able for reference and publications. 

25. Publications in medical journals of some of the material covered in the 
teaching program will add prestige and quality to the meetings. 

Adherence to these basic i-ules should result in stimulation to greater effort and 
enthusiasm, a broader comprehension of the principles and problems of medicine, 
and a warmer appreciation of the interests and capabilities of one’s colleagues. 
Although certain items are primarily designed for interns and residents all physi- 
cians should be invited to all presentations. We have found that our weekly 
Pathologic Conferences and Postgraduate Medical Conferences play a more im- 
portant role in the medical education of our physicians than do the regular 
monthly staff meetings. Here a wide variety of subjects are covered, eventually 
including all practical aspects of the field of medicine. The principal sources of 
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this material include postmortem examinations, case studies and demonstrations 
of living patients, reviews of out-of-town medical meetings, reviews of outstand- 
ing articles from the medical literature, of recent advances in special fields and 
of selected topics in the basic sciences or in clinical medicine, clinical experimental 
studies and collective case reviews. 

Other important factors in the postgraduate program in a private hospital 
include: (1) An informed and progressive hospital board of directors vdiose mem- 
bers constantly strive to keep pace with the rapid advances in medical science 
and appreciate the importance of continuous collaboration with the medical 
staff ; (2) a community which has been educated over a long period by its phj’’si- 
cians as to the value of postmortem examinations; (3) a system of flat rate fees 
for laboratory tests based upon the time spent in the hospital and not upon the 
amount of work performed, thus permitting all necessary laborator}’' studies to 
be made without throwing an undue financial burden upon the patient; (4) the 
help of a full-time medical anesthesiologist; (5) a medical libraiy of adequate 
size; (G) a well-balanced rotating internship; (7) a guarded minimum amount of 
duty required of interns in the laboratory and blood bank, and in administration 
of routine parenteral fluids, the bullc of these tasks being performed by specially 
trained technicians and nurses; (8) a minimum of one intern for every 700 hospital 
admissions per year; and (9) of the greatest importance, a medical staff alerted 
to the mutual benefit to be derived from a continuous effort in giving personal 
teaching to interns and in collaborating with medical colleagues in all of the 
details of maintaining a high standard of medical practice in the community. 

Experience teaches that pathologists are preeminently qualified for the role of 
leadership in the postgraduate medical training of their hospital medical staff. 



THE CLINICAL EFFECT OF NITROGEN MUSTARD ON 
HODGKIN’S DISEASE* 

LOWELL A. ERF, M.D., and RICHARD D. BAUER, M.D. 

From the Charlotte Drake Cardeza Foundation and the Department of Medicine, Jefferson 
Medical College and Hospital, Philadelphia, Pennsylvania 

The nitrogen mustards came into prominence as possible therapeutic agents 
during the recent ward® Because of their demonstrable injurious activity to 
lymphocytes, they were subjected to further investigation and were found to 
exert a relatively specific toxic action upon certain neoplastic cells. The com- 
pounds have been shown to be of most value in the treatment of diseases and 
neoplasms of reticulo-endothelial origin, including lymphosarcoma, the leuke- 
mias, Hodgkin’s disease, follicular lymphoblastoma and mycosis fungoides. 

The toxicologic effect of the nitrogen mustards on the individual cell is quite 
similar to that of roentgen radiation.*- We know that cells react in a variety of 
waj'^s to nitrogen mustard, depending upon the type and stage of development 
of the cell and upon the amount and concentration of the chemical.*- Alterations 
of these factors may produce inhibition of mitoses, abnormalities of chromosomes, 
mutations, excessive cellular enlargement, pyknosis, cellular “explosions” or 
lysis.® As yet we do not know the complete mechanism of action of the “mus- 
tard” within the cell but because of the observed changes Ave may assume that 
the nucleiis is affected primarily and perhaps solely. Gilman and Philips® have 
shoAvn that there is a release of hydrochloric acid intracellularly Avhich probably 
accounts for some of the changes. Barron, Bartlett and Miller* have shown that 
nitrogen mustard inhibits certain enzymes, such as choline oxidase, choline 
esterase and pyruvate oxidase, which are necessary in cellular metabolism. It is 
possible that both of these factors contribute largely to the destruction of the 
cell. In addition there must be still other factors, as yet unknown, which account 
for the relatively specific effect of the chemical on certain neoplastic tissues. 
Even though death of a cell by the use of nitrogen mustard is strikingly similar 
to that brought about by means of x-ray irradiation, it is probable that the rtvo 
agents alter cellular metabolism in entirely different Avays. 

Although there are hundreds of possible nitrogen mustards only a fcAV have 
been studied to any great extent. The chemical action of the entire family is 
dependent upon the 6zs(beta-chloroethyl) group. The three compounds that 
are best knoAAm are the hydrochlorides of methyl bts(beta-chloroethyl) amine, 
ethyl &fs(beta-chloroethyl) amine and tris(beta-cliloroethyl) amine, designated 
as HNo, HNi and HN3 respectively. To date the most Avidely used has been 
HNo. 

Since 1942 numerous reports have appeared in reference to the use of HNo — 
HCl in the treatment of diseases of the blood-forming organs.* . ^ . n . 13 , u , 19 , 20 
Other investigators haAm adequately discussed the relationship betAA'^een the 

* Received for publication, December 3, 1948. 
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chemical constitution and the biologic action of the nitrogen mustards.® • From 
August 1946 and up to the present time, we have treated 150 patients mth vari- 
ous types of lymphoma and allied conditions with nitrogen mustard.* It is our 
purpose to present here our findings in 43 of these patients who had Hodgkin’s 
disease. The 43 patients received a total of 368 injections. 

All diagnoses were made by biopsy. Consideration was given to the “blood 
picture” and previous x-ray therapy. The chemical was administered intrave- 
nously in physiologic saline solution in a dosage of 0.1 mg. per Kg. of body weight. 
Each milligram of the dry powder ivas dissolved in 1 ml. of the saline solution 
and was administered immediately since the compound deteriorates rapidly in 
solution. The total volume of a single dose varied from 5 to 10 ml. A series of 


TABLE 1 

Number of Courses of Nitrogen Mustard Given to Patients 


NUMBER OF COURSES ADMINISTERED TO PATIENTS 
(since august 1946) 

NUMBER OF PATIENTS 

Living (November 1948) 

Deceased 

1 

14 

11 

2 

2 

• 6 

3 

1 

4 

4 

1 

1 1 

5 

0 

0 

6 

2 

1 

Total 

20 

23 


four daily injections constituted a course of treatment. To date we have given 
as many as six courses of HNz to individual patients with Hodgkin’s disease 
(Table 1). 


RESULTS 

A. Twenty-seven of the patients had received x-ray irradiation prior to the 
administration of nitrogen mustard therapy. Of these, 13 were considered to be 
x-raj'^-resistant and 14 were still deriving beneficial effects. Response to H]Sr 2 
vai’ied considerably with the individual patient, but there was a definite parallel- 
ism in results obtained in the two groups (see Table 2). In both groups slightly 
less than one-third showed minimal improvement, which was characterized by 
partial relief of symptoms, for less than a week. Some of these patients died 
soon after the immediate effect of the drug wore off. About one-third showed a 
moderate to good clinical remission which lasted from four to six weeks. The 
remaining one-third of both groups showed good clinical remission for more than 
six weeks. These time limits are purely arbitrary and have been chosen merel}^ 

* The nitrogen mustard used in this series of cases was methyl 6is(beta-chloroethyl) 
amine, and was obtained from Merck and Company, Inc., Rahway, N. J. through the cour- 
tesy of the National Research Council, Washington, D. C. 
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to facilitate classification. One of the patients in this group has been symptom- 
free for 14 months. 

B. Sixteen patients in the series had never been subjected to previous irradia- 
tion. Three of these patients showed minimal improvement, 4 had remissions 
for a period vaiying from four to six v-eeks and 9 (over fifty per cent of the group) 
remained in remission for more than six Aveeks. One of these patients has had 
no relapse for 15 months. 


TABLE 2 

Clinical Value of Nitrogen AIustard Therapy According to Previous 
Treatjient with X-ray Irradiation 


X-KAY IRRADIATION BEFORE 

27UMBER OF l 
PATIENTS 1 

j EFFECT OF NITROGEN MUSTARD TREATMENT 

XITROGEX MUSTARD 
TREATMENT 

No i 

Improvement 

^linimal 

Improvement 

Remission 
for less than 

6 n*k. 

Remission 
for more than 

6 B’k. 

X-ray given 

A. Effective 

14 

0 

4 

5 

5 

B. Resistant 

13 

2 

3 

5 

3 

X-ray not given 

16 


3 

4 

9 


DISCUSSION 

It may be significant that both of the patients who showed no improA'-ement at 
all were in the x-rajM-esistant group. This may possibly be explained by the fact 
that their disease was more adA'^anced and of longer duration than the others. It 
may likevdse be of importance that the greatest number of patients to shoAV re- 
missions for the longest period of time belonged in the group that had never 
before receded x-ray irradiation. Karnofsky et al}- made obseivations AA'hich 
suggest that AA^hen x-ray is given first the cells become less sensitive to HN2 and 
our experiences tend to substantiate this finding. In our oaati group of cases it 
does appear that there may be a gi-eater possibility for a longer remission in a 
patient AA'ho has had no preAUOus x-ray irradiation. 

This series closely parallels that of Jacobson et v^ho reported his findings 
in 27 patients AAuth Hodgkin’s disease. In most of the patients AA^ho died the re- 
missions had been shorter Avith each course of treatment. The remainder of the 
patients AA’ho died had had little or no remission foUoAA'ing one course. 

Hematologic Aspects 

hluch has been AAU'itten concerning the “blood picture” after the administra- 
tion of nitrogen mustard.-* In general our series substantiates the findings 
in preA’^ious reports. The foUoAving effects were noted; 

1. An initial drop in the Ijunphocyte count Avhich returned to normal in from 
tAvo to three weeks. 

2. Similar findings in the monoc 5 de series. 

3. A fairty seA’ere neutropenia reaching the loAA'^est point in about tAvo and one- 
half Aveeks and rising slowlj’’ thereafter. 
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4. A moderate drop in the platelet count about two weeks after therapy. 

5. Occasionally a very slight decrease in the hemoglobin and red cell levels. 

In 3 patients the treatment had to be stopped because of severe and sudden 

depression of one or more of the blood elements. One of these patients was a 33 
year old white woman with generalized Hodgkin’s disease who had had several 
courses of x-ray treatment prior to nitrogen mustard therapy. Gradually she 
had become x-raj’’ resistant. Three courses of nitrogen mustard caused remission 
with no ill effects. During the fourth course her leukocyte count dropped from 
10,000 to 200 cells per cu. mm. in four days. The red blood cell count showed 
verj^ little change although anisocytosis and poikilocytosis were present. Her 
leukocyte count rose slowl}'- during the following two weeks with the aid of several 
transfusions. Further treatment at a later date consisted of roentgen radiation. 
Four months later she died and autopsy revealed widespread Hodgkin’s disease 
of lymph nodes and viscera. The second patient was a 68 year old white woman 
whose disease was complicated by diabetes mellitus and Kaposi’s sarcoma. Her 
leukocyte count dropped from 4000 to 1900 after two injections of HN 2 . ■ The 
third patient was a white man whose white cell count suddenly dropped to 800. 
In all 3 patients, transfusions proved beneficial. 

Recently investigators have been trying to regulate the dosage of nitrogen 
mustard in proportion to the leukoc 5 d;e count, giving as much as 10 to 20 mg. in- 
jections if the white cell count is high. 

In Graver’s series'* of 102 patients, many were treated with “double doses” 
and leukocyte counts as low as 1000 were frequently seen shortly after the fourth 
injection. The counts rose to their previous level during the following month. 

Clinical Response 

Of great interest is the effect of nitrogen mustard therapy on individual symp- 
toms. By far the most prominent finding was the decrease in the size of the 
superficial nodes. It is probable that many of these nodes would not have sho'vm 
typical Hodgkin’s disease on biopsy but merely a lymphoid hyperplasia incident 
to the primary condition. In any case it was almost invariably the rule to see 
marked or moderate regression in the size of the nodes. Many of our patients 
had large masses, usually cervical or axillarj’’, varying from 7 to 12 cm. in diame- 
ter, which actually “melted” away to 2 or 3 cm. or less within four days after the 
first dose of HNo. Strangely, the biopsy sections before and after treatment 
were virtually identical. It is hard to explain this great decrease in tissue mass 
except by saying that there was massive cellular lysis, the cellular destraction 
including fibrocytes, eosinophils, lymphocytes, reticulum cells and giant multi- 
nucleated cells. Block et al.- hai'^e reported the same phenomenon in a series of 
patients with Hodgkin’s disease in whom the nodes were subjected to biopsy at 
various intervals after the first injection of nitrogen mustard. Although the size 
of the nodes decreased appreciably there was little if any change in the micro- 
scopic appearance of the same node demonstrated bj’’ serial sections (Figs. 1 
and 2) . 

The size of the palpable spleen was also reduced in most cases. Pain was 
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usually relieved and fever was reduced after treatment. Eelief of cough was 
variable and closely paralleled reduction of the mass in the mediastinum respon- 
sible for the cough. Hepatomegaly was slowly and moderately reduced in fifty 
per cent of patients. Dysphagia occurred in 3 instances and was moderately 
relieved in 2. Dyspnea was greatly improved in two-thirds of subjects in whom 
it occurred. The drug proved beneficial in its quick relief of itching in the ma- 
jority of cases. Little, if any, improvement was observed where the disease 
involved bone or where there was pleural effusion. Probably the most striking 
improvement was noted in 2 patients with central nervous system involvement. 
Both of these patients were white males, one an adult, the other a child. Both 
were delirious. The adult needed restraint because he would scratch and bite 


TABLE 3 

Effect of a Single Course op Nitrogen Mustard upon Various SymptoiMs and 
Signs in 43 Patients with Hodgkin’s Disease 


MANTFESTATIOXS OF DISEASE 

NO. OF 
PATIENTS 

DEGREE OF nCPROVEXIEKT 

None 

Minimal 

Moderate 

Marked 

Superficial nodes 

30 

1 

2 

15 

12 

Splenomegaly 

16 

2 

1 

9 

4 

Pain 

14 

2 

2 

3 

7 

Fever 

11 



5 

6 

Itching 

7 

1 


2 

4 

Dyspnea 

6 

2 


2 

2 

Hepatomegaly 

6 

1 

2 

3 


Cough 

5 

1 

1 

■ 1 

2 

Pleural effusion 

4 


2 

1 


jMediastinal mass 

4 


2 

1 

1 

Dysphagia 

3 


1 

2 


Bone 

2 

2 




Neurologic symptoms 

2 




2 


any one who touched him. The child was unresponsive except to painful stimuli; 
it was necessaiy that 2 men hold him in order that a lumbar puncture might be 
performed. Within 12 hours after the first dose of nitrogen mustard, each 
patient was in full possession of his faculties and had no recollection of anything 
that transpired during his period of delhium. 

Table 3 shows the effect of nitrogen mustard after a single course of treatment. 
After a second course, following relapse of symptoms, it was obser\''ed that in a 
few instances various manifestations of the disease did not respond as well or for 
quite as long a time. As subsequent courses of nitrogen mustard were needed, 
there was a definite diminution in the response of the individual symptoms from 
marked to moderate, from moderate to minimal, and from minimal to no im- 
provement at all. This change in response was obvious in those patients who 
died after receiving two or more courses. The nausea and vomiting incident to 






















Fig. 1. Photomicrograph from section of lymph node from neck of a 17 year old Negro girl; mass 
measured 10 x 7 x 3 cm. Section was taken before treatment. 

Fig. 2. Photomierograph from section of same mass. Section was taken four daj^s after the first 
injection of nitrogen mustard. The mass had then shrunken to 2 x 1 x 1 cm. Note similarity of 
general pattern in microscopic appearance to Figure 1. 
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treatment did not become more severe with repeated courses except in a few 
isolated instances. 

The consensus is that nitrogen mustai’d in sufficient quantity and concentration 
is toxic to all cells but in weaker dilutions exerts its effect primarily upon cells of 
the lymphoid and reticulo-endothelial type. This effect was borne out by two 
of our patients in whom the Hodgkin’s disease was complicated by Kaposi’s sar- 
coma. After treatment with HNa the Hodgkin’s lesion regressed while the 
Kaposi tumors became larger and showed no evidence of having been affected by 
the drug. 

Although Hodgkin’s disease responds to nitrogen mustard and x-ray irradia- 
tion in much the same way it cannot be said that nitrogen mustard is the treat- 
ment of choice in all instances. There are cases of Hodgkin’s paragranuloma and 
a few of the granulomatous type that respond very well to surgery. Cases are 
on record of twenty-five and thirty-five year remissions in some instances in 
which small localized lesions had been completely excised.^® It is seldom, how- 
ever, that Hodgkin’s granuloma would be considered for surgery as the treatment 
of choice and never has a case of Hodgkin’s sarcoma been reported as responding 
to surgical removal. In general, roentgen radiation is most beneficial in localized 
lesions confined to limited areas, particularlj'- the superficial ones. For general- 
ized lesions our experience has shovm that nitrogen mustard is the treatment of 
choice except where bone is involved. On the other hand Low-BeeF® believes 
that, in his hands x-ray radiation of the whole body has proved as beneficial as 
HNs in generalized Hodgkin’s disease. His method is to give weeldy treatments 
jof 5 to 10 r from a distance of eight feet. The question arises as to whether there 
is any indication for the combined use of the chemical with x-ray radiation at the 
same time. None of our patients have undergone combined therapy of this 
nature, but like Graver, we feel that the benefits obtained are not worth the risk of 
the combined side-effects of the two agents. 

CONCLUSIONS 

The use of nitrogen mustard in Hodgldn’s disease seems to be particularly 
indicated: 

1. When the lesions are generalized, 

2. When the lesion, whether localized or generalized, is resistant to x-ray, and 

3. In the presence of generalized symptoms, such as fever, itching and neuro- 
logic manifestations, which are particularly amenable to chemotherapy. 

N.B. It is desirable to hospitalize patients who are to receive nitrogen mustard 
therapy, in order to take frequent blood counts, and give supportive treatment 
for such sjTnptoms as severe protracted nausea or vomiting. 

SUMMARY 

1. In 43 patients with Hodgkin’s disease a total of 368 injections of nitrogen 
mustard was given. Two-thirds of the group had had previous x-ray therapy. 

2. Among the patients who had had no previous x-ray irradiation, there was 
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a greater number (60 per cent) who had remissions and these remissions lasted 
longer (6 weeks or more) than in patients previously irradiated. 

3. The most marked improvement noted following nitrogen mustard was re- 
gression in size of nodes. In a lesser number of cases there was also decrease in 
size of spleen and remission of pain, fever and itching. 

4. As subsequent courses were needed, there were obseiwed fewer and shorter 
remissions in all symptoms. 

5. Nitrogen mustard may produce serious depression of the blood-forming 
elements. 

6. Nitrogen mustard is the treatment of choice in patients with generalized 
Hodgkin’s disease and/ or where the disease is resistant to x-ray. 

7. Whole-body irradiation is said to be just as beneficial as HNs in generalized 
Hodgkin’s disease. 
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EFFECT OF CARONAMIDE ON EXCRETION OF PHENOL- 
SULFONPHTHALEIN* 

WILLIAM P. BOGER, M.D., and J. WILLIAM CROSSON, M.D. 

From the Philadelphia General Hospital and Germantown Hospital, 
Philadelphia, Pennsylvania 

Phenolsulfonphthalein (phenol red, PSP) is commonly employed to measure 
renal function, and at the lo'w plasma concentrations resulting from the intra- 
venous or intramuscular injection of 6 mg. (1 ml. of commercially available PSP 
solution), from 94 to 96 per cent of this d 5 '-e is e.xcreted into the urine by the renal 
tubules.*^ It has been shovai that PSP, diodrast, para-aminohippurate (PAH), 
and penicillin^ . n . w ^re excreted into the urine by the same renal tubular e.x- 
cretoiy path-\vay. Caronamidef has been shovTi to inhibit the excretion of 
penicillin in dogs^ and in man,^- ® and of para-aminohippurate® and PSP® in 
dogs. Onl}’' casual reference has been made in clinical literature to interference 
■with the excretion of PSP.® ■ Because the PSP test is used so wdely, it seemed 
pertinent to determine (a) if caronamide does inhibit the excretion of PSP; 
in the event that it does, (b) if a reduction in PSP clearance produced by caron- 
amide is an indication of the temporary and reversible inhibition of a tubular 
transport-mechanism or an evidence of renal impairment; and (c) if such a re- 
duction in PSP clearance might serve as a simple means of determining indirectly 
the effectiveness of caronamide administered according to a given schedule, in 
inhibiting the excretion of penicillin. The study here reported was carried out 
in an effort to answer these questions. 

PRELIMINAKY EXPERIMENT 

Method 

In order to determine whether or not caronamide inhibited PSP excretion, a 
renal clearance of the dye was performed in the following waJ^ Patient IS, a 
27 year old white woman, convalescent from infectious arthritis, was given a 
subcutaneous injection of 150 mg. of PSP (25 ml. of the commercially available 
solution of dye). At 30 minutes the bladder was emptied and washed with 
sterile saline solution through an inlying catheter. Two 15-minute urine col- 
lections were made and the patient was then given 3 Gm. of caronamide intra- 
venously. Upon the completion of this injection an infusion of caronamide, at 
the rate of 0.0389 Gm. per Idlogram per hour, was started and continued while 
four additional 15-minute collections of urine v'ere made. At the beginning 
and end of each period of collection of urine, samples of blood were drawn for the 
determination of the concentration of PSP in the plasma, the last four blood 
specimens being used also for the estimation of the concentration of caronamide 
in the plasma. 

* Received for publication, December 13, 1949. 

t 4'-carboxyphenylmethanesulfonanilide is supplied under the trademark “Staticin” 
by Sharp & Dohme, Inc., Philadelphia. 
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Results 

The particulars of the experiment are presented in Figure 1. There -was an 
unquestionable reduction in the clearance of PSP under the influence of caron- 
amide: the average clearance- of PSP in the two control periods, 1 and 2, was 
154.68 ml. per minute;* in the transition period, 3, during Avhich caronamide was 
distributing itself in the body fluids and establishing the physiologic inliibition 
of PSP excretion, the clearance was 126.16 ml. per minute;* and the average of 
the three periods, 4, 5, and 6, influenced bj’’ caronamide was 23.77 ml. per minute* 

Renal Clearance of PSP Inhibited by Caronamide 

(I.S. oge 27, white, wl. 112 lbs., hi. 5’ 6") 


Caronamide I.V 



Urine (cc.) per period 
Urine (cc.)/mln. =V 

PSP in urine (mg./lOOcc.) =U 
U X V 

PSP in plasma (mg./IOOcc.) =P 
U X V-P 


0.53 


154 

10.27 

8.21 

84.31 

159.07 


188 

12.53 

6.84 

85.71 


0.57 


I 

0.61 


150.37 


146 

9.73 

7.91 

76.96 

126.16 


0.52 


148 

9.87 

0.87 

8.59 

16.52 


0.49 


164 

10.53 

1.58 

16.64 

33.95 


0.49 


138 

9.20 

I. 27 

II. 68 

23.84 


Fig. 1 


or approximately r of ffle clearance before the administration of caronamide. 
It is laiovm that, at plasma concentrations of PSP below 1 mg. per 100 ml., 
about 80 per cent of the dye is bound to proteins.^^ Since the level of PSP in 
the plasma throughout the above experiment varied so slightly, the protein- 
binding maj'’ be regarded as having been constant throughout the period of ob- 
servation. No useful purpose appeared to be served by introducing a protein- 
binding correction in the calculations of PSP clearances when the object of the 

* These clearance figures cannot be interpreted in terms of glomerular filtration rate 
inasmuch as simultaneous determinations of glomerular filtration rate (mannitol or inulin) 
and renal plasma flow (PAH) were not done. 
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experiment was solety to demonstrate a positive effect of caronamide upon the 
clearance of the dye and not to obtain exact clearance figures for PSP. The 
plasma concentrations of caronamide that effectively reduced the PSP clear- 
ances in this experiment were comparable to those knovm to inhibit the excre- 
tion of penicillin.® The results of this experiment have been duplicated in other 

Recovery of PSP in Urine Modified by Caronamide 

A. 

Coronomide OraJIy Caronomide Orally Caronomidc OroHy 



RP MT WS SB JG DP RB WG JM JF JB MF EJ CS 

13 42 38 36 24 18 22 43 26 S6 46 19 20 26 




Fig, 2. PSP 6 mg. (1 cc.) was injected intravenously for each test. PSP tests were done on consecu- 
tive days at intervals of approximately 24 hours. Solid bars indicate recoveries modified by carona- 
mide. The initials and ages of patients are indicated. 


patients and it can be said that caronamide is capable of suppressing the excre- 
tion of PSP by the human Iddney. 

Sources of error 

The PSP test as perfomed in most hospitals gives results that, at best, per- 
mit limited interpretation. Failure to measure the dye accurately (measure- 
ment is almost always inaccurate unless calibrated S 3 ’-ringes are emplo5’^ed), loss 
of dj^e during injection, incomplete empt3'-ing of the S3ninge, inability of the 
patient to empty the bladder completely and use of faded standards may all 
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contribute to the inaccuracy of the test. These sources of error are familiar tO' 
eveiyone, but the fact that they may completely invalidate the results of the 
test is sometimes overlooked. PSP test performed without special precautions 
to obviate these errors are hereinafter referred to as “routine” tests. 

SUBSEQUENT EXPERIMENTS 

Effect of Oral Administration of Caronamide 

Cognizant of the errors that may be introduced during the performance of a 
PSP test, an effort was made to determine whether the oral administration of 
caronamide influenced the excretion of the dye sufficiently to be detected by 
“routine” tests in a hospital ward. Fourteen patients (11 males and 3 females) 
ranging in age from 13 to 56 years were studied. All of the subjects were ambu- 
latory and the only requirement for inclusion in the study was the ability of the 
patient to void when requested to do so. The full pattern of experiment was 
fulfilled in only 7 of the 14 patients (Figure 2A, patients UP, WS, DF, JF, JB, 
MF, and EJ). In these 7 patients, a control PSP test before the administra- 
tion of caronamide was compared to one during, and another twenty-four hours 
after, caronamide therapy. Only one control PSP test was done in the other 
7 patients. One milliliter of PSP solution (6 mg.) was employed intravenously 
for each test and 60-minute collections of urine were made. Caronamide was 
administered orally in doses that have in the majority of patients provided caron- 
amide plasma-concentrations sufficient to inhibit the excretion of penicillin.® 
In five patients (JG, RB, WG, JF, and CS), the recovery of PSP in the urine was 
actually greater during the period supposedly modified by caronamide admin- 
istration than in the control period. In six patients (RP, WS, DF, JB, MF, 
and EJ), the recovery of PSP following the adminisration of caronamide was less 
than on the two control days when no caronamide was given. It is noteworthy, 
however, that in two of these same patients (RP and WS), the results of the 
PSP tests on control days were vddely different; indeed, in the case of patient 
RP the disagreement was so great as to overshadow completely the difference 
between one of the control PSP tests and the one possibly modified by caron- 
amide. Similar inconsistencies in the observations made on these 14 patients 
made it clear that either the PSP test performed in a “routine” manner did not 
demonstrate a consistent effect of caronamide upon PSP excretion or caronamide 
administered orally in the doses indicated did not establish caronamide plasma- 
concentrations sufficiently high to inhibit the tubular excretion of PSP. 

Effect of Intravenous Injection of Caronamide 

Six additional patients, all of whom were ambulatory and convalescent, were 
studied. PSP tests were made on three consecutive da^’^s; those on the first 
and third days were control tests and that on the second day was performed fol- 
lowing the intravenous administration of 3 Gm. of caronamide. The perform- 
ance of the PSP tests were standardized in the following ways: (a) One person 
performed all of the tests, (b) the possible error in the measurement of 1 ml. of 
PSP solution was minimized by assigning one syringe to each patient and employ- 
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ing this syringe for each of the three tests performed, (c) a large hourly volume 
of urine was assured by having each patient drinlc 300 ml. of water one hour and 
two hours before each test, and any errors incident to incomplete emptying of 
the bladder were thereby minimized; and (d) all urine samples were refrigerated 
until the completion of tests in all 6 patients, and the percentages of PSP re- 
covered were then determined by means of a photoelectric colorimeter. The 
intravenous administration of caronamide obviated the vagaries of gastrointes- 
tinal absorption that may have contributed to the inconclusive results follow- 
ing the oral administration of caronamide. It can be observed in Figure 2B 
that there was good agreement in the recovery of PSP in the two control tests 
in each of the 6 patients. Likewise, caronamide caused in all patients a definite 
reduction in the amount of PSP recovered in the urine. Using the lower value 
of the two control PSP tests for comparison with the percentages of PSP re- 
covered follomng administration of caronamide, it was found that the least 
reduction in PSP clearance was 13 per cent (MC) and the greatest 55 per cent 
(HS). 

At the low plasma concentrations of PSP, estimated to be below 0.1 mg. per 
100 ml., that obtain following the injection of 6 mg. of dye, most if not all of the 
dye is cleared by a combination of glomerular filtration and tubular excretion, 
but predominantly by tubular excretion, during a single circulation through the 
kidne 3 ^^^ Hence, since PSP is excreted in part b}^ the glomeruli, even though 
tubular excretion be suppressed to a marked degree, glomerular filtration alone 
could account for the excretion of most of the injected dye if the blood circulates 
often enough through the glomeruli. Since the blood passes through the renal 
circulation many times in the course of an hour, the reduced excretion of PSP 
by the renal tubules, whether caused by intrinsic renal impairment or phar- 
macologic inliibition, is rendered less apparent by collecting urine for a period as 
long as one hour. Clinical experience has established the fractional PSP test^ 
as being a more sensitive measure of renal function than the originall}’’ described 
technic'^ and, accordingly, the effect of caronamide on the 15-minute recoveries 
of PSP was determined. 

Five patients, all of whom were ambulatory and convalescent were studied in 
a manner similar to that described above, the chief exception being that only a 
single control test was performed prior to testing the PSP excretion following the 
administration of caronamide. The close agreement of the control tests ob- 
tained in the previous group of patients (Figure 2B) seemed to justif 3 '’ the omis- 
sion of one control test. It may be observed in Figure 2C that there were sharp 
reductions in PSP recover}’- in the urine following the intravenous administra- 
tion of 3 Gm. of caronamide. The least reduction in recoveiy was 4G per cent 
of that observed in the control test (patient JM) and the greatest reduction, 100 
per cent, observed in patient AL. The greater sensitivity of the 15-minute 
PSP test in detecting suppi’essed tubular excretion of the dye is clearlj^ indicated. 

DISCUSSION 

The sources of error in the “routine” perfonnance of PSP tests have been 
mentioned above. The results presented in Figure 2A demonstrate clearlj' that. 
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even though the tests are done in close time-relationship to each other, the uri- 
nar}"- recoveries of PSP in the same patient ma}’- vaiy so vddelj^ as to obscure the 
effect of a drug capable of inhibiting the tubular excretion of PSP. On the other 
hand, vhen the PSP test is accurately performed by obsei'ving a few precautions, 
the results on duplicate tests compare favorablj’". Under these standardized 
conditions it has been shovni that caronamide is capable of suppressing promptl}’- 
the tubular excretion of PSP. The extent of reduction in the excretion of the 
dye is made more definite bj’’ comparing 15-minute collections of urine rather 
than hourl}^ collections of urine. 

Oral doses of caronamide administered to the group of patients in Figure 2A, 
3 Gm. eveiy three hours or 4 Gm. every four hours, have been shown to give, 
in most patients, plasma concentrations of caronamide between 20 and 40 mg. 
per 100 ml.® Plasma concentrations of this magnitude following intravenous 
injection are recorded in Figure 1 and the inhibitory effect on PSP clearance is 
definite. It is probable that the failure to demonstrate a consistent effect of 
caronamide on the excretion of PSP in the patients receiving oral caronamide 
was due to fault 3 ’- technic in the performance of the PSP tests rather than to in- 
adequate dosage of caronamide, but the possibility that adequate plasma con- 
centrations of the caronamide were not attained cannot be ruled out since plasma 
estimations of the drug were not made. Some patients have been encountered 
who failed to absorb caronamide in sufficient quantitj’’ to give plasma concen- 
trations above 15 mg. per 100 ml. even though 24 Gm. of drug was administered 
daily, but such patients have been the exception rather than the rule. From the 
results presented in Figures 1, 2B and 2C, it is clear that caronamide injected 
intravenousl}'’ inhibited the excretion of PSP and that the reduction in the clear- 
ance of the dye was caused bj'’ a temporary and reversible inlribition of a renal 
tubular transport-mechanism. In Figure 2B it may be observed that, vdthin 
24 hours after the discontinuance of caronamide therap^q the PSP clearance re- 
turned to normal. It is quite unlikelj'’ that the suppression of PSP clearance was 
caused by actual renal damage bj’- caronamide. This statement is supported 
by the finding that, in other patients to whom caronamide has been administered 
for many weeks, the PSP clearance has been shovm to return to pretreatment 
values Avithin 24 hours after the discontinuance of therap 3 ^ Similar results haA’^e 
been obtained b 3 ’' other inA'^estigators.^® The onl 3 ^ exceptions to this statement 
have been observed in patients in AAdiom there Avas pre-existing renal disease and, 
in consequence, caronamide AA^as not totall3’’ excreted AA-ithin tAA'ent3’’-four hours 
as it is b3’’ persons Avith normal renal function. 

Experiments in 14 patients, as illustrated in Figure 2A, make it appear doubtful 
AAdiether “routine” PSP tests Avould be serviceable in indicating the adequac 3 ’- of 
caronamide dosage during penicillin therap 3 ^ If, on the other hand, reasonable 
precautions are obseiwed during the performance of the PSP test, it should be a 
simple and reliable means of determining indirectl 3 ’^ that caronamide is present 
in the plasma in sufficient concentration to inhibit the tubular excretion of pen- 
icillin. The recoA^eiy of d 3 '^e in 15-minute collections of urine AAmuld appear to 
be more informath'^e than 60-minute collections. Certainty a PSP test is simpler 
and more readil3’' aA^ailable than the facilities for the determination of caronamidn 
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in the plasma;'® but the latter and more accurate procedure, of course, is to be 
preferred whenever available. The usefulness of the PSP test as a clinical guide 
to the effectiveness of caronamide in inhibiting penicillin excretion has been re- 
cently confirmed.'® 


CONCLUSIONS 

The renal tubular excretion of phenolsulfonphthalein is inhibited b}^ caron- 
amide. This inhibition of excretion is temporaiy and reversible, the reduction 
in phenolsulfonphthalein clearance reflecting the pharmacologic action of caron- 
amide and not renal impairment. Phenolsulfonphthalein tests performed with 
care, particularly when 15-minute recoveries in urine are compared, may be used 
clinically to indicate indirectly the existence of plasma concentrations of caron- 
amide that are adequate to suppress the tubular excretion of penicillin. 
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CLINICOPATHOLOGIC CONFERENCE* 

C. H. BINFORD, M.D., and JOHN B. SPRIGGS, M.D. 

From the Pathology Service, U. S. Marine Hospital, Baltimore, Maryland 

CLINICAL DATA 

History. A 33 3 ’’ear old Swedish seaman was admitted to the hospital, uncon- 
scious. Four days before, a heavy sea, washing over the deck of his ship, had 
thrown him against the superstructure and caused a compound fracture of the 
right tibia. He received medical aid aboard ship from his captain who applied 
an improvised splint to the right lower leg. About fourteen hours after the in- 
jury he became comatose and remained so. 

Physical examination. He was well developed and well nourished. There was 
no evidence of recent head injury. The pupils were dilated, equal and reacted 
sluggishly to light. His respirations were deep, rapid and sonorous. Rhonchi 
were audible throughout the chest and there was evidence of bilateral hypostasis. 
The heart was normal. The blood pressure was 145/86, the temperature 102.4 
F., the pulse rate 100 and the respiratory rate 28. There were no abnormal find- 
ings on abdominal examination. There was a compound, comminuted fracture 
of the middle third of the shaft of the right tibia with marked ecchymosis extend- 
ing over the entire lower leg and into the plantar surface of the foot. No patho- 
logic reflexes were elicited. The Achilles tendon reflexes were greatly diminished. 
There were no other abnormal neurologic findings. 

Laboratory findings. Urinalysis revealed one-plus albumen and an occasional 
granular cast. The IHine and Eagle blood tests were negative. The leukocyte 
count was 9200 with 84 per cent neutrophils and 16 per cent lymphocytes. The 
blood sugar was 172 mg., blood urea nitrogen 49.8 mg. and blood creatine 1.1 mg. 
per 100 ml. The cerebrospinal fluid was clear, its cell count normal, total pro- 
tein content 37.7 mg., and the Kahn and gum mastic tests negative. Portable 
x-ray examinations showed the comminuted fracture of the right tibia but did 
not reveal pulmonary changes. 

Course. The patient did not regain consciousness. Spinal puncture revealed 
normal pressure without evidence of block. The temperature gradually rose to 
107 F., and the pulse rate to 160. The blood pressure varied from 140/70 to 
158/90. The patient died thirty-six hours after admission. 

Discussion 

Dr. J. B. Spriggs. “It is significant that the history obtained from the pa- 
tient’s shipmates disclosed that four days before entiy he sustained severe injury 
to his right leg and that he did not lose consciousness until some fourteen hours 
later. On examination he had a compound, comminuted fracture of the right 
tibia and he showed no localizing neurologic signs. There was evidence of pul- 
monary changes which were suspected to represent an early hypostatic pneumonic 

* Received for publication, November 29, 1948. 
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process. The temperature and the pulse and respiratory rates were moderately 
elevated. A spinal puncture was negative. The only significant laboratory 
findings were hyperglycemia and an elevated blood urea nitrogen. Possibly 
the patient had received intravenous glucose prior to the blood sugar estimation, 
though no mention of this is made in the protocol. 

“He was undoubtedly dehydrated on admission, having been unconscious 
aboard ship for over three days. Dehydration may partially account for the ele- 
vated blood urea nitrogen and for his fever. Despite treatment this patient died 
thirty-six hours after admission. The only significant findings during this period 
were the gradual increase in the pulse rate and the steadily rising temperature. 
In the differential diagnosis one must first consider the possibility of head injury. 
There was no history of head injury and the patient did not lose consciousness 
until fourteen hours after his injury. The absence of localizing neurologic signs 
and the normal cerebrospinal fluid are against significant intracranial damage. 

“This case corresponds to a picture which was impressed on me by my professor 
of pathologj’’. Dr. Carl Weller of the University of Michigan. Dr. Weller repeat- 
edly warned in his lectures of the danger of fat embolism following severe fractures 
of the long bones. This patient had a severe compound, comminuted fracture 
of the tibia and there was marked ecchymosis of the lower extremity. It is con- 
ceivable that small fat globules liberated into the circulation over a period of time 
could'have produced the picture in this case. 

“The patient had pulmonary signs as shown by the rhonchi; he had renal signs 
as shown by the elevated blood urea nitrogen and he had cerebral signs as mani- 
fested by his coma and subsequent death. In most cases of fat embolism symp- 
toms occur twelve to fourteen hours after injury, probably because of the neces- 
sity for sufficient accumulation of fat globules in the small arterioles to produce 
symptoms.” ^ 

Dr. Emory Moore. “Was the sputum tested for fat?” 

Dr. Binford. “No, there is no record of it.” 

Dr. Moore. “How can you rule out subdural hematoma?” 

Dr. Spriggs. . “You can’t, but I believe most head injuries ‘severe enough to 
produce'subdural hematoma cause bloody spinal fluid. It is possible to have a 
subdural hematoma without blood in the spinal fluid; however, there should be 
some xanthochromia of the fluid. The postponement of unconsciousness until 
fourteen hours after his injury also tends to rule out severe brain damage suffered 
at the time of injury.” 

Dr. Emerson Gledhill. “You probably have made the correct diagnosis but 
how could you rule out epidural hematoma?” 

Dr. Spriggs. “There probably would be neurologic changes either in the pupils 
or in the reflexes unless the hematoma were over a silent area.” 

Dr. Arthur Koven. “Were there x-ray films of the skull?” 

Dr. Spriggs. “No.” 

Dr. Marion Friedman. “I don’t think you have ruled out air embolism.” 

Dr. Spriggs. “Air embolism is unlikely except in cases where there is a lacera- 
tion of a large vein such as the subclavian or the internal jugular.” 
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PATHOLOGIC DATA 

Dr. C. H. Binford. “By order of Dr. Howard J. jMaldeis, Chief Aledical Ex- 
aminer of the State of Maryland, an autopsy was performed by Dr. R. L. Graham, 
Assistant Medical Examiner. The significant pathologic findings were as fol- 
lows; 

“The right leg showed severe contusion and evidence of fracture of the tibia. 
Attention was drawn to several petechial hemorrhages in the conjunctiva of the 
lower lid of each eye and in the skin about each axilla. The prosector pointed out 
that in the presence of fracture these suggested fat embolism. 



■ I 


Fig. 3. Frozen section of kidney stained with Sudan IV. Note fat-filled glomerular 
capillaries. Green filter. X 400. 
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“The brain showed no evidence of gross hemorrhage. The sulci and convolu- 
tions were not particularly abnormal. Cross-sections of the brain showed 
numerous pinpoint hemorrhages distributed most frequently in the white matter 
but appearing in the graj^ matter as well. The pons, medulla and the cerebellum 
all showed similar lesions. There were no other significant changes. 

“No pleural fluid was present. The lower lobe of the right lung showed some 
patchy consolidation and edema. Section through the upper lobe revealed pin- 
point reddish spots. The other viscera revealed no lesion. Histologic sections of 
the brain showed numerous petechial hemorrhages, generally forming collars 
around minute vessels. Circumscribed areas of vacuolization of the paren- 
chyma were found either directly associated with hemorrhage or unassociated 
with hemorrhage. Shadows of degenerating cells were seen within these areas. 
These lesions were more conspicuous in the white matter but were also found in 
the gray matter. 
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“Fat stains revealed a number of blood vessels containing material staining 
red Avith Sudan IV. Occasionallj'- such fat Avas seen in the center of an area of 
hemorrhage. 

“The lungs shoAved patchy exudation of neutrophils associated vdth considerable 
congestion and edema. Fat stains revealed septal capillaries and, occasionally, a 
larger A'essel in AA’hich neutral fat Avas demonstrated. 

“In the kidneys the glomerular capillaiies formed tufts that seemed larger than 
normal. Within the capillaries many vacuoles AA^ere demonstrated but Amry feAA’' 
red blood cells Avere seen. Fat stain reAmaled numerous emboli of lipoid material 
AAuthin the capillaries. The epithelial cells of the convoluted tubules Avere 
SAVollen. The nuclei generally Avere AA'ell preserAmd but the granular cytoplasm 
completely obliterated the lumens of most of these tubules. 

“In the skin from the axilla there AA^as a small area of hemorrhage in the 
corium. 

“Pathologic diagnosis: Fracture of the right tibia Avith fat embolism to brain, 
lungs, kidnej’-s, sldn and conjuncth’-ae.” 

COMMENT 

Dr. Binford. “There is an excellent revieAV of fat embolism by Dr. Shields 
AVarren^ in the recent literature. He reported a group of 100 consecutive cases 
studied at the Army Institute of Pathology during four years of military mo- 
bilization. Ninety-one of these cases folloAA’^ed fractures of one or more of the 
long bones. The tibia or femur, or both combined, Avere inAmbrnd in 82 per cent 
of the cases associated Avith fracture. Dr. AVarren points out that the essentials 
for the entry of fat into the circulation are: mobilized fat, veins that are disrupted 
and patent, and local tissue pressure. It appears that the mobilized fat is still 
fluid, can be forced into various shapes and may penetrate the finest capillaries. 
The>gross and microscopic pathologic findings in this case are typical of this con- 
dition. The axillary and conjunctWal hemorrhages Avere missed on clinical ex- 
amination but Avere demonstrated bj’’ the Assistant Medical Examiner. 
Undoubtedly all of us here aauII look for petechiae AAdien another patient AAuth 
fracture of a long bone loses consciousness and shoAvs signs of ‘hypostatic pneu- 
monia’. No specific diagnostic aids are offered. Neutral fat droplets in sputum 
or urine might aid in establishing a diagnosis, but I doubt that these tests are 
positive AAuth sufficient frequency to be of practical assistance. Dr. Spriggs 
mentioned the fourteen hour interval betAA’^een injury and loss of consciousness 
as being consistent Avith fat embolism. Dr. Warren found a “free intei’Aml” 
in 58 per cent of his cases. Nine per cent, hoAA'eAmr, died immediately, and 17 
per cent had symptoms of fat embolism from the time of injuiy. This case dem- 
onstrates that the autopsj’" must be carefully performed in order to establish a 
diagnosis. It Avas fortunate in this case that the serAuces of a trained Medical 
Examiner Avere aAmilable. It is possible that the peacetime rarity of diagnosis 
of this condition is to be explained partly by persistence of the antiquated cor- 
oner’s system in many of our cities AA'here postmortem examinations are not 
routinelj'" performed by pathologists.” 
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EDITORIAL 

“Round Cell Infiltration” 

Words are inerel}^ sjunbols and, being symbols, have limited values. All the 
words at one’s command do not make the sunset they are intended to describe. 
A Beethoven symphonj’- cannot be reconstmcted from the pages of a critic’s 
panegyric. In similar fashion, a protocol is merel3’- a pale but necessaiy sub- 
stitute for the bod3’-, its oi’gans, and the microscopic sections made from them. 
Hence, accuracy of description in pathologic anatom3’' is the sole means of trans- 
forming a written report from mere words into intelligible symbols. A’iTren ele- 
ments in the anatomic picture are not readily identified, the need for that ac- 
curacy is greater than ever. The use of a stock phrase as a surrogate, therefore, 
is especiall3’- regrettable. 

“Round cell infiltration” is such a phrase, used b3'- the high and low. The 
fifth edition of Ziegler’s “Lehrbuch”, published in 1887 , for example, is liberall3’' 
sprinlded with “round cells” and “little round cells”. Much of the confusion 
about the criteria of Riedel’s struma, first described nine years later, rests on the 
brief note that the scarred tissues were infiltrated by “round cells”. It is com- 
mon experience at any medical meeting to hear glib mention of “round cell in- 
filtration” pass without challenge. 

Recentl3'' a letter was sent to several academic and clinical pathologists asidng 
whether they employed the phrase “round cell infiltration” and, if so, what 
cellular elements make up the infiltrate. Almost to a man the3" denied using 
such a teim and strongly condemned it, adding that, as they understood its use 
by others, it referred to l3Tnphocytes, and perhaps also to plasma cells. Tins 
identification apparently is not universal; Wahlberg, in his 1939 study of thyroid 
disease in Finland, wrote “round cell infiltration of granulocytic type”. 

If “round cells” can be recognized as monoc3des, lymphoid cells, or plasma 
cells, they should be properly named. If identification is not made, the cells in 
question ought to be described as ivell as possible to assist the reader. The 
phrase “round cell infiltration” in any manuscript, especially in one submitted 
to a journal devoted to pathology should be the signal for its prompt retui’n to 
the author with a note of explanation. Such action on the part of editors, aided 
by voluntaiy efforts of all pathologists, clinical as well as academic, not to use or 
recognize the teim, should hasten that blessed event, the demise of “round cell 
infiltration”. 

Fort Wayne, Indiana S. J\I. Rabson 
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SELECTED ABSTRACTS 


Experimenlally Induced Changes -in the Prothrombin Level of 
of Vitamin K Deficiency to the Intensity of Dicumarol Aclit 
Vitamin A Intake; With A Simplified Method for Vitamin j 
AND Mario Stefanini. J. Biol. Chem., 176:945-952, 1948. 
The authors describe a simple vitamin K-free diet which ] 
thrombinemia in newly hatched chicks (within ten days) . T1 
vitamin K assay. 

It was noted that 1.5 to 2 gammas of 2-methyl-l,4-naphthoc 
2.5 gammas of natural vitamin Ki per da}" was required to mai 
of chicks during the first ten days of life. The injection c 
deficient chicks caused the prothrombin activity to return, £ 
sively more rapidly, gradually becoming normal after four h 
beyond that minimally effective, did not influence the speed 
activity. 

The susceptibility of chicks to the action of Dicumarol t 
vitamin K from the diet. The addition of vitamin K coun 
binemia. No difference was noted between the efficacy of : 
nadione. Excessive intake of vitamin A, which causes hyj 
had no effect on the prothrombin level of chicks receiving vitaw 
Cleveland 

Vitamin Bit Therapy in Pernicious Anemia. B. E. Hall ai 
Staff Meet. Maj^o Clinic, 23:585-595, 1948. 

Eleven patients with pernicious anemia in relapse were tr( 
jections of vitamin Bis and were followed for periods of om 
ranged from 1 microgram daily to 25 micrograms once a weel 
maximal reticulocyte response, when compared to liver extra 
reaction was suboptimal. The red blood cells rose to normal 
tients who were followed longer than two months. Bone m: 
nine hours or longer after administration of vitamin Bjs showe 
megaloblastic picture, with conversion to the normoblastic 
of vitamin Bis there was improvement in the general well-bei 
mental alertness and appetite. The glossitis disappeared wit 
and signs of peripheral neuritis and subacute combined dej 
relieved remarkably soon after institution of therapy. 

This reviewer has had the opportunity to study patients wil 
with vitamin Bis and is able to confirm the laboratory and cl: 
as reported by the authors. The therapeutic dose by the inti 
be between 0.75 and 1 .0 micrograms per day. 

Brooklyn, New York 
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Hematology. Cyrus C. Sturgis, M.D., Professor of Internal IMedicine, Chairman 
of the Department of Internal Medicine, University of Michigan Medical School and 
Director of the Thomas Henry Simpson Memorial Institute for Medical Research, 
University of Michigan. 915 pp., 72 figs., 44 tables. S12.50. Springfield, 111. ; Charles 
C Thomas, 1948. 

This large but compact volume by Sturgis is an excellent presentation by a unique 
personalized approach of seasoned knowledge in the field of hematology, based upon an 
extensive well balanced general clinical e.xperience. The anemias are clearly presented 
and discussed in their proper sequence, beginning with the common tj’pes of iron deficiency 
anemia and closing with the less frequently observed anemic states such as elliptocj'tosis, 
Mediterranean anemia and erythroblastosis fetalis. The hemorrhagic and purpuric dis- 
orders are discussed in relation to the chemical constituents that enter into the coagulation 
mechanism as well as those clinical conditions associated with platelet deficiency and vascu- 
lar defects. Some of the hemorrhagic syndromes are presented in a clinical fashion and 
the diagnosis and therapy are enhanced by the author’s personal e.xperience. Disorders 
associated with quantitative and qualitative changes in the leukocj’tes are well covered in 
the chapters that include infectious diseases, leukemias and variants in this group (chlo- 
roma, multiple myeloma) and clinical states associated with leukopenia, agranulocytosis 
and infectious mononucleosis. The subject of malignant lymphoma is well written and 
important diagnostic points arc emphasized. The chapter on polycythemia is concise and 
treatment is embraced in detail. The section on blood transfusions and blood substitutes 
contains a mass of useful and well-documented data. It is regrettable that the author did 
not avail himself of much of the e.xcellent work on bone marrow that has been published in 
monograph form and in articles in both the foreign and English literature on sternal 
puncture. Such additional data would aid materially in the clinical interpretation of 
sternal puncture and would be of added assistance in the diagnosis and treatment of 
blood dyscrasias. 

The presentation of historical aspects of hematology is useful and original, and the placing 
of references at the bottom of each page makes it easier for the reader to find them for 
consultation. The extensive list of 1830 references arranged alphabetically according to 
author has been chosen with great care. Diagnosis and therapj' are the main themes of 
this book. Morphologic hematology is subordinate and accordingly serves its purpose 
primarily in a confirmatory manner. The reviewer agrees with the author that the mor- 
phologic evaluation of hematologj'' is an adjunct to diagnosis and best serves its purposes 
when correlated with the more important clinical findings. On the other hand the pos- 
sibility must never be overlooked that in certain cases the study of the blood and bone 
marrow alone may lead to the proper diagnosis, treatment and prognosis. 

The photographs are not up to standard in their color value and thus do not serve as a 
helpful guide in the morphologic identification of blood cells as observed in some blood 
diseases. The few typographic errors and the more recent advances in hematology can 
await the next edition of this book for their correction and inclusion. 

The book is well written, easy to read and authoritative, and can be highlj’ recommended. 
Chicago Louis R. Li.uarzi 

The Liver and Its Diseases. Bj" H. P. Himswortii, M.D., F.R.C.P., Professor of Medicine 
in the University of London; Director of the Medical Unit, University College Hospital, 
London. 204 pp., 69 illus. 85.00. Cambridge, Mass.: Harvard University Press, 1947. 
In this book, primaril 3 ' experimental-pathologic and morphologic observations are 
utilized to discuss the hepatic diseases. As expected from one with a pcrsonalitj' as dj’- 
namic as the author and from one who has made e.xcellent contributions previous] 3 ’, the 
book represents a fascinating and challenging treatise. Despite some obvious over-simpli- 
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fications, the reasoning is interesting and stimulates further thought and work. It is 
surprising how wide a field of hepatic patholog}’^ is covered or at least illuminated in this 
small book. In the introduction, zonal and massive hepatic necrosis are differentiated, 
the former often resulting in complete regeneration, the latter leading to collapse of the 
parench 3 "ma. Fibrosis of the liver (a term preferred over cirrhosis) occurs in two forms: 
one follows massive necrosis (postnecrotic cirrhosis) and the other, a diffuse form (like 
Laennec’s cirrhosis), results from repeated attacks of zonal necrosis, prolonged (usually 
fattj') infiltration of the parenchj'ma or biliary obstruction. 

The thesis is presented that the outcome of any injury of the liver is less determined by 
the nature of the injurious agent than bj"^ the extent of the injury and reactions inherent 
to the liver itself. Main emphasis is laid on circulatory and nutritional disorders. The 
former, whieh are considered to be caused bj' swelling of the liver cells, lead to either mas- 
sive or central necrosis. Two t 3 'pes of e.xperimental dietary hepatic injury are differ- 
entiated; one caused b 3 ’’ cystine deficienc 3 % leading to massive hepatic necrosis and the 
other associated with fatty infiltration, causing diffuse hepatic fibrosis. The importance 
of conditioned nutritional deficienc 3 ' of the liver in well established forms of to.xic 
liver damage is emphasized. From the e.xperimental pathologic observations, a tenta- 
tive classification of human liver diseases is given, illustrated b 3 ' a brief survey of their 
clinical manifestations. In this chapter, original clinical observations are presented. 
The clinical manifestations are thought to fall into sequences which correspond to the 
pathologic sequences observed in human beings and e.xperimental animals. Their knowl- 
edge is supposed to permit recognition of the still treatable initial lesions of liver diseases 
and to direct attention to further critical investigations. The discussion is in an excellent, 
forceful and clear st 3 de and well documented with illustrations, to a great part, photo- 
micrographs. Even if all points made cannot be accepted without hesitation, the book 
can be highly recommended to every clinical pathologist who desires to acquaint himself 
with the modern trends of hepatic patholog 3 \ 

Chicago Hans Poppeb 

Urine and Urinalysis. Ed. 3. By Louis Gershenfeld, B.Sc., P.D., Ph.M., D.Sc., Pro- 
fessor of Bacteriology and H 3 '’giene and Director of the Bacteriological and Clinical 
Chemistr 3 ^ Laboratories at the Philadelphia College of Pharmac 3 ' and Science. 347 pp., 
42figs. $5.00. New York: RomainePiersonPublishers, Inc., 1948. 

Centuries ago the visiting physician would e.xamine the patient’s urine in a special glass 
receptacle for color, appearance, odor, taste and quantity. From this he made deductions 
as to the underl 3 dng disease processes. Thus, many outstanding names in medical literature 
are associated with the study of the urine. Matthew Dodson (1776) of England directed 
attention to the sweetness of the urine and the blood serum in diabetes and elaimed that it 
was due to the presence of sugar. Johann P. Frank (1791) employed the 3 ’-east test for the 
detection of sugar in diabetic urine. Kruikshank in 1800 was one of the first who employed 
a boiling and nitric acid test for the presence of albumin in the urine. William Prout 
(1850), an English chemist, was the first who employed litmus paper in testing the reaction 
of urine, and H. von Fehling determined quantitatively the presence of sugar in the urine. 
One can list a large number of other names, such as Bowman, Berzelius, Bence-Jones and 
Ludwig, and a host of anatomists and physiologists who have studied the structure and 
function of the kidney and the alterations in the urine accompanying these structural and 
functional changes. In more recent times, the urine has been studied by clinicians for the 
examination of crystals associated with sulfonamide therapy, concentration-dilution tests, 
various kidney function tests, and hormonal pregnanc 3 ’^ tests. 

Dr. Gershenfeld has revised his previous two editions on “Urine and Urinalysis’’ and 
has added newer methods and improved technics for the study of the urine. The fact that 
his book in a few 3 'ears has reached three editions is ample proof that there is a need for 
better understanding of the methods and interpretation of urine findings. This book is 
recommended to those emplo 3 "ed in the examination of the urine as well as the clinician 
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who will interpret the results of the examination. Above all, Dr. Gershenfelcl’s book is an 
answer to some medical students and some members of the hospital house staff who con- 
sider tliat it is beneath their dignity to c.xamine the urine of their patients. The illustri- 
ous men of medical history who examined the urine of their patients and who thercbj’ 
contril)uted to scientific knowledge and improved our clinical diagnostic ability may 
well be remembered when we examine the urinary specimen. 

Chicago S. A. Lkvixson 

The Spleen and Hypersplenism. William Dameshek, IM.D., and Solomon Estren, 
M.D. 55 pp., 55 charts. $4.75. New York: Grune and Stratton, 1948. 

Dameshek has been for a number of years an advocate of hypersplenism, a hypothesis 
of hormonal depressive action of splenomegaly on bone marrow. The monograph is a 
reprint of an exhibit presented at the 100th Anniversary Convention of the American 
Medical Association in Atlantic City in June, 1947. It consists of 55 charts dealing with 
anatomy, histologj', and physiology of the spleen and splenomcgal 3 % the role of the spleen 
in hemolj^tic anemia, in idiopathic thrombocytopenic purpura, in C3'topenia, neutropenia, 
and pancytopenia. Other charts cover problems of pathogenesis, diagnosis and treatment. 

The presentation is critical and includes both sides of the argument. The authors 
deserve commendation for having made available a permanent record of their excellent 
exhibit. It can be recommended as a well organized and didacticall 3 " useful summaiy of 
the present day knowledge of splenomegaly. Numbering of pages and a subject index 
would have facilitated the use of the book. 

Chicago I. Davidsohn 

Outline of Histology. Ed. 2. By Margaret M. Hoskins, Ph.D., and Gbrrit Beve- 
lander, Ph.D., Departments of Histology, College of Dentistry and The Graduate 
School of Arts and Science, New York University. 292 pp., 56 figs., 2 plates. $3.50. 
St. Louis : The C. V. Mosby Company, 1948. 

This short outline, intended for dental students, is not complete enough for medical 
students, or for physicians who seldom refer to histology books, and then onl 3 ' for comidete 
and authoritative information. 

The respiratory tract and the liver are each described in only a page and a half. The 
descriptions frequently consist of definitions of various t 3 'pes of cells and of histologic 
terms. Space cannot be given to finer histologic details or discussions of embiyogenesis 
or function of the cells described. Without outside reading even from a standard text, it 
would seem that a student using this outline would find histolog 3 ' an uninteresting subject. 
There is no index. 

Dearborn, Michigan H. J. Linn 

Cancer of the Esophagus and Gastric Cardia. Edited by George T. Pack, B.S., M.D., 
Clinical Professor of Surger 3 ’, New York Medical College; Attending Surgeon, The 
Memorial Hospital for Cancer and Allied Diseases, New York, New York. 192 pp., 
25illus. $5.00. St. Louis: TheC.V.Mosbi' Company, 1949. 

This volume is a symposium embracing all the articles in the June, 1948 issue of the 
journal. Surgery. Unlike a monograph it does not include all aspects of the subject since 
certain fundamental facts concerning anatom 3 q ph 3 ’siolog 3 ' and pathology are lacking. 
For this reason the title is likely to be misleading to one who is unable to review the book 
prior to purchase. For the surgeon interested in this subject it does present technical 
achievements not heretofore emphasized in the literature. Outstanding is Dr. Maier’s 
review of pre- and postoperative care, and Dr. Sweet’s anal 3 'sis of over 200 cases requiring 
esophageal resection. The illustrations are good. 

Eloisc, Michigan 


D.arrell a. Campbell 
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Essentials of Pathology. Ed. 3. By Laayrence W. Smith, M.D., formerly Professor of 
Pathology, and Edivin S. Gault, M.D., Associate Professor of Pathology and Bacteri- 
ology, Temple University School of Medicine, Philadelphia, Pa. 763 pp., 740 illus. 
$12.00. Philadelphia: The Blakiston Company, 1948. 

There is no more suitable te.xt available to the medical student than this interesting, 
informative and correlative introduction to the essentials of pathology. Students will be 
enabled to learn less painfully because of the excellent presentation of the case histories, 
textual material and illustrations, all of which have been improved over previous editions. 
The book also offers a correlation of facts which aids in the retention of otherwise isolated 
knowledge. In the main, the text is unusually clear and concise, but there are some con- 
fusing passages, such as the description of the mechanism of jaundice on page 460 and the 
all-too-brief description of lower nephron nephrosis. 

Because of the limitations imposed by the authors, the book has neither the extent nor 
detail to be of much value to the pathologist. It is primarily intended for the medical 
student but it also has a place of value in the hospital library for interns and residents. 
Eloise, Michigan J. L. Chason 

Manual of Clinical Laboratory Methods. Ed. 4. Bj' Opal E. Heplek, Ph.D., M.D., Asso- 
ciate Professor of Pathology, Northwestern University Medical School, Director of the 
Clinical Laboratories of the Montgomery Ward Clinics and Passavant hlemorial Hospi- 
tal, Consultant in Clinical Pathology at Children’s Memorial Hospital, Chicago, Il- 
linois. 395 pp., 36 figs., 8 full color plates, 84 tables. Springfield, 111.: Charles C 
Thomas, 1949. 

Modern clinical pathology has become so complex that no one person can hope to 
become adept at all procedures. This book was written to furnish explicit and detailed 
instructions for each laboratory test in the interest of accuracy, since accuracy in clinical 
pathology means accuracy of the individual laboratory technician. 

The previous three editions were printed in planograph form. This fourth edition is 
the first to be published in book form and to contain colored plates illustrating mor- 
phology of blood cells and malarial parasites. 

The text is written in outline form with numbered headings and subheadings. The 
pages have double columns. The directions are chronologic, concise and easy to follow. 
Each test contains a brief section devoted to general principles of the test, interpretation, 
and sources of error. The clinical correlation is purposely not discussed in detail, and for 
such information the student will have to consult a te.xtbook on clinical pathology. In 
addition to the usual chapters to be found in a manual on laboratory methods, there are 
special sections devoted to electrocardiography, allergy extracts, liver function tests and 
mycology. 

Such a compact and well-written manual has few detectable flaws. Criticism may be 
made of the use of the term “milligrams per cent’’ instead of the more precise term “milli- 
grams per 100 milliliters’’. Likewise, it would have been desirable to use “milliliter’’ 
in place of the less exact “cubic centimeter” as a unit measure of liquid or gas. On page 
236 regarding preparation of the standard Kahn antigen (IV, A, 3) the author has not fol- 
lowed Dr. Kahn’s original instructions in measuring “1.2 cc. of antigen”, and in mi.xing 
saline and antigen “6 times”. The original directions call for 1 ml. of antigen and rapid 
mixing, twelve times. 

The arrangement and type are attractive. 

The manual is well recommended for technicians. As stated, those who use it should 
obtain information on clinical correlations from text books on clinical patholog3^ 

Eloise, Michigan Laurin J. Kaasa 
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Letters to the Editor 


December l-l, 1948 

To the Editor: 

The purpose of this letter is to correct certain assertions made in the article by H. Waller- 
stein and S. S. Brodie, ‘‘The Efficiency of Blood Substitution’', which appeared in the 
American Journal of Clinical Pathology, volume IS, pages S57 to S66, November, 1948. 

In their conclusions, these authors claim that they have proved that “the sagittal sinus 
or umbilical vein technics arc appro.ximately 33 per cent more efficient than the radial arteiy 
route”. As a matter of fact, the article does not deal with the different technics of e.xchange 
transfusion but merely provides mathematical formulae for the percentage of replacement 
when blood is introduced into and withdrawn from the body simultaneouslJ^ The formula 
given for continuous replacement agrees with the formula previously published by us, while 
the formula for intermittent replacement agrees with the formula of the Dutch physician, 
Soeter. 

Wallcrstein and Brodie do show that if the transfusion is started by introducing 60 ml. 
of blood and the baby is maintained in this state of plethora throughout the procedure, the 
replacement is 33 per cent less efficient, using the same 500 ml. volume of donor’s blood, than 
if one starts the e.xchange transfusion by withdrawing 50 ml. of blood and the baby is main- 
tained in this condition of reduced blood volume throughout the procedure. This calcula- 
tion is valid regardless of the route of transfusion, so that the conclusion that the radial artery 
method is 33 per cent less efficient is totally unwarranted. We maintain, regardless of the 
route used, that to keep the baby in the state of plethora during a long procedure is far 
safer than in a state bordering on shock, especially when the babj' is anemic to begin with. 
Finally, since we routinely use 1000 ml. instead of 500 ml. of blood for exchange transfusions, 
we accomplish a 98 per cent replacement instead of only 90 per cent in all our cases. 

64 Rutland Rd., A. S. Wiener 

1670 Ocean Ave. I. B. Wexler 

Brooklyn, N. Y. 

January 11, 1949 

To the Editor: 

In their criticism of the conclusions drawn in the article, “The Efficiency of Blood 
Substitution”, Dr. Wiener and Dr. We.xler disagree with the opinion that substitution 
performed through the route of either the umbilical vein or the sagittal. sinus is more 
efficient than through the radial artery. It is stated in the body of that paper that the 
radial artery method can best be used for the continuous drop-by-drop substitution, while 
the other two routes lend themselves easily to intermittent withdrawals and replace- 
ments by syringe. The use of a syringe makes it possible to alter appreciably the total 
blood volume in each replacement step, thus mathcmaticallj’ affecting the percentage of 
substitution. Thus, if one bleeds the patient of one half of his blood volume and replaces 
an equal amount, and then repeats the step twice again, it will be found that an 88 per cent 
substitution will have been reached, using one and one-half volumes of donor blood. If 
steps employing one-fourth volumes are used, one and one-half volumes of donor blood will 
effect only 82 per cent substitution. The smaller the amount used, the longer the procedure 
must be continued, and the more donor blood must be used in order to achieve the same 
results. With the radial artery route, controlled large step replacements are almost im- 
possible. 

Wc disagree also in the need for the “state of plethora”. We routinely bleed even anemic 
infants of onc-si.xth to one-fourth of their volume at the beginning of the procedure, and with 
infants who show no anemia we have removed as much as one-half volume before introducing 
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new blood. Wc have never encountered either shock or impending circulator j' embarrass- 
ment. On the other hand, the use of 1000 ml. of donor’s blood, containing at least 240 ml. of 
citric acid-de.\trosc mi.vturc, does aiipear to carry some risk to the infant. At a recent 
meeting of the Now York Pathological Society, Dr. P. Rosenblatt presented 4 autopsy re- 
ports of infants so treated, and pointed out that the very rapid infusion of such large quan- 
tities of citrate might have contributed to the fatal outcome. These infants all showed 
severe liver necrosis at autopsy. We have not yet e.xperienced a single such instance. In 
51 substitutions there have been 7 deaths, all occurring either during or immediately after 
the substitution. All 7 showed severe kernicterus at autopsy, indicating that this complica- 
tion was present before treatment was begun. Not a single infant, who was not beyond aid 
when the procedure was begun, as proven bj’’ postmortem examinations, failed to survive 
and progress normally. Those infants who are now between one and four years of age show 
no neurologic sequelae. The others are still too young for conclusive findings. 

We hold to the belief that if the length of time required for the blood substitution can 
be shortened, and the amount of donor’s blood used can be reduced, better results will be 
obtained. 

We wish to thank Drs. Wiener and We.xlcr for commenting on this paper. 

Jewish Memorial Hospital H. Wallerstein 

N'cit) York, Neio York S. S. Brodie 


Michigan Pathological Society 

At the annual meeting of the Michigan Pathological Society on December 11, 1948, the 
following officers were elected for 1949: President, D. H. Kaump, Detroit; President- 
Elect, R. E. Olsen, Pontiac; Secretary-Treasurer, W. A. Stryker, Wyandotte; Councilors, 
A. A. Humphrey, Battle Creek, and S. E. Gould, Eloise. 

Chicago Medical School 

The Chicago Medical School was granted full approval by the Council on Medical Educa- 
tion and Hospitals of the American Medical Association. This approval represents a 
culmination of many j^ears of labor on the part of Dean John J. Sheinin, under whose leader- 
ship the college has established an acceptable program of medical education. 

Blood Bank Committee 

Dr. O. A. Brines, President of the American Society of Clinical Pathologists, has ap- 
pointed a Blood Bank Committee consisting of the following members: 

Dr. Donald H. Kaump, Chairman, Detroit; Dr. Lucien Y. Dyrenforth, Jacksonville, Fla.; 
Dr. Frank W. Hartman, Detroit; Dr. Leonard W. Larson, Bismarck, N. D., and Dr. Ralph 
G. Stillman, New York. 

The purpose of this committee is to act as a clearing house for blood banking informa- 
tion and problems which affect the members of this Society, and to maintain a close con- 
tact between the existing agencies and organizations connected with the establishment 
and operation of blood banks throughout the country. 

Notice to Diplomates, American Board of Pathology 

Diplomates of the American Board of Pathology are requested to report any inaccuracy 
in their names or addresses, as listed is the February 1949 issue of the Journal, to Dr. 
Robert A. Moore, Secretary, American Board of Pathology, Washington University School 
of Medicine, St. Louis 10, Mo. 
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infusion time 


MEANS 

more rest time . . . 
earlier ambulation . . . 


The high rate of infusion possible with Protein Hydro- 
lysate, Baxter, provides total daily protein require- 
ments in from two to four hours. This leaves a good 
portion of the day for rest and recuperation, enabling 
the patient to benefit from early ambulation. This is 
another example of the benefits of the Baxter program, 
which provides the specific solution, the exact equipment 
for any parenteral requirement. 

Write for booklet giving full information. 

Baxter Laboratories, Morton Grove, III.- Acton, Ont. 
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Protein 
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protein hydrolysate 
protein hydrolysate with dextrose 
protein hydrolysate with dextrose and alcohol 

Available only in the 37 stales cast of the Rockies (except El Paso. Texas) through 

AMERICAN HOSPITAL SUPPLY CORPORATION 

General Offices: Evanston, Illinois 
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NEW • COMPLETE • CLINICAL 

Pharmacologic Principles 
of Medical Practice 

BY 

JOHN C KRANTZ, Jr., Ph.D. 
and C. JELLEFF CARR, Ph.D. 

The title of this new text gives the key to the approach 
of the subject matter. “Principles” explain what to do and 
why, and “Practice” how to do it and when. 

With these points in mind, the authors have emphasized 
the clinical application of the action of drugs. The subject 
matter is arranged according to the physiologic systems of the 
body. It includes a synopsis of the physiologic and bio- 
chemical functioning of these systems as a basis for the under- 
standing and interpretation of drug action. 

Drugs in everyday use have been selected for discussion, 
with no attempt made to embrace all the drugs used in treat- 
ment. The bibliography is a selective one featuring review 
monographs, original research, and recent journal publica- 
tions. 

The subject matter is introduced by an interesting and 
readable account of the scope of pharmacology and its de- 
velopment as a medical science. In this connection, the book 
contains twenty-four portraits of outstanding figures in phar- 
macology. 

The sections on clinical aspects have been reviewed and 
criticized by leading men in their respective fields. The in- 
formation is up to date and embodies the accepted pharmaco- 
therapy. 

995 pp. • 94 figs- • 24 portraits • $10.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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ADAMS SAFETY-HEAD CENTRIFUGE 

A compact, lightweight unit that can be moved readily from place 
to place in the laboratory, and will fit in a small refrigerator when 
centrifuging in the cold is required. 

Utilizes the angle principle by suspending the tubes at a fixed 52° 
angle, thus achieving a faster rate of sedimentation and more com- 
plete sedimentation with finely dispersed particles. 

Accommodates 6 15-ml. tubes; can be used for micro and semi- 
micro work by substituting the proper shields and tubes. 

_ Head is made of a special aluminum alloy, precision-machined for 

rEATURES accurate balance. 

Housing is cast aluminum, attractively finished in gray hammer- 
tone. 

Rheostat provides an “off” position and allows for continuous speed 
control. 

Rubber suction feet absorb all vibration and keep the centrifuge 
from creeping, even on a glass surface. 

Maximum speed when fully loaded is 4000 RPM on AC, 4500 RPM 
on DC. 

CT-1002 Adams Safety-Head Centrifuge for 6 15-ml. tubes; complete with head, 
6 roimd -bottom brass shields, 3 each graduated and ungraduated 12-ml. heavy 
duty glass tubes, tmderguard, safety cap; for 110 volt AC and DC. .each $72.00 

220 volt model supplied at additional cost of $3.00 

Write for Circular describing our complete line of centrifuges 

Clay-Adams Company, inc, 

141 EAST 25th STREET • NEW YORK 10 

Shewreem* alio at 308 Wnt Watfifngfeii Street, CHICAGO 8, ILL, 
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"This bool: is to this reviewer’s knowledge the inost comprehensive, viosl 
reliable and, for pruetical purposes, best balanced presentation available 
for the use of the undergraduate student, the general practitioner and 
the specialist. 

"If it is used as much as it deserves, it will represent one of the 7no8t 
realistic contributions of the last decade to the fight against eaneer." 

AECHIVES OF PATHOLOGY 


CANCER 

Diagnosis, Treatment and Prognosis 
By 

LAUREN V. ACKERMAN, M.D., Pathologist JUAN A. del REGATO, M.D., Radiotherapii 

to the Ellis State Cancer Hospital ; Assistant to the Ellis Fischel State Cancer Hospita 

Professor of Pathology, Washington University formerly, Assistant to the Radium Institute ( 

School of Medicine, St. Louis. the University of Paris. 

115 Pages 745 Illustrations and 42 Color Reproductions PRICE, $20.00 


FOR GENERAL PRACTITIONERS AND SPECIALISTS 

Here is a remarkable and prodigious book — written by two eminently qualified men — one a 
pathologist, and the other a radiologist, containing so vast an amount of information on Cancer 
as to quicken the hearts of men in medicine. 

PART I is devoted to subjects of general interest and application in the field of malignant 
neoplasms. PART 11 discusses Cancer of the various systems and organs of the body, with 
indications for surgery, radiotherapy, roentgentherapy and curietherapy in practically every 
instance. 


“It is recommended to general practitioners and those who see cancer 
but do not treat it because it aids in early recognition, and because it 
tells what can be accomplished with present methods of therapy, thereby 
removing the entirely hopeless attitude which is still too prevalent.” 

ANNALS OF INTERNAL MEDICINE 


“The specialist in any field will find in here a well planned discussion of 
cancer in his own department. Also, without much effort he may 
become familiar with the diagnoses and the therapeutic problems that 
.arise in other fields. It is a good book.” 

QUARTERLY REVIEW OF SURGERY 


The C. V. Mosby Company 
3207 Washington Blvd. 

St. Louis 3, Missouri 



—ORDER FORM 

AJCM 4-48 


Please send me Ackerman-Regato’s CANCER. The price is $20.00 


□ Enclosed find check. □ Charge my account. 


Nam e — — 

Address 
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Back of the year-round economy you obtain with PYREX 
brand laboratory glassware is Coming's long interest in the 
field of pubUc health. For many years, Corning researchers have 
done a great deal of development work on glassware to serve 
your increasingly important requirements. 

PYREX brand culture tubes, pipettes, petri dishes, milk-dilu- 
tion bottles, culture flasks and bacteria filters, for example, are 
made to exacting standards of chemical glass No. 774. It pos- 
sesses properties which provide maximum mechanical strength, 
heat resistance and chemical stability. This means longer serv- 
ice life, greater economy. 

Consult your laboratory dealer now. He 
stocks PYREX brand laboratory ware for 
you and can give you prompt service. 
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CORNING GLASS WORKS ■ CORNING, N. Y. 

LABORATORY GLASSWARE 
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Writte}2 to bridge the physiological gaps between the 
concept of the disease held by the internist and that 
held by the psychiatrist 

FUNCTIONAL 

CARDIOVASCULAR 

DISEASE 


By MEYER FRIEDMAN, M.D. 

The Harold Britnn Inslitule for Cardiovascular Research, 

Ml. Zion Hospital, San Francisco 

Many books have been written on disorders of the cardiovascular system, but 
there are few on functional aberrations. Since the physician sees the latter as 
well as the organic derangements, a complete understanding of the physiologic 
nature of the disease becomes necessary. 

Doctor Friedman has made an important contribution in clarifying the 
terminology for a disease variously called “Irritable Heart,” “Soldier’s Heart” 
and “Disordered Action of the Heart.” He has applied exhaustive physiological 
methods to explain the occurrences of various phenomena arising in the disorder. 

To a subject laden with endless theory, the author brings convincing physio- 
logical evidence of a hypothalamic disturbance. He has given special emphasis 
to the hyper-ventilation index, a test which establishes the improvement in 
breath-holding after hyper-ventilation in normal persons. 

PRESENTS 

Strong physiological evidence in favor of tlie theory of cortico-h 3 ^othalamic 
imbalance 

STUDIES 

Mental status — Subjective dyspnea — Giddiness — Palpitation — Pain — Fatigue 
(mental and physical) — Sweating — Hj^perthemia 


272 pages 


$3.00 


THE WILLIAMS & WILKINS COMPANY 

Baltimore 2, Maryland 
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FOR CLASSROOM STUDY OR REFERENCE READING 

SMITH and GAULT 

Essentials of Pathology 

Smith of Cornell Medical and Gault of Temple here quickly to develop a firm foundation in clinicallv ap- 
present a new (third edition) textbook, which is ideally plicable pathology.” New material has been added - 
suited to the beginner in pathologj' because it is both case histories condensed and repetitious material re- 
“practical and restricted to absolute essentials.” The duced— 61 new figures (four in color) appear. The 
Journal of the American Medical Association calls it ideal book in the subject for the new student and for 
— “an excellent textbook in that it enables students those who wish to refresh their memories. 

740 Illustrations, 764 Pages, $12.00 

DYKE (Editor) 

Recent Advances in 
Clinical Pathology 

Four general sections (Biochemistry, Bacteriology, sented as a symposium — this book evaluates the whole 
Hematologj' and Cytology, Histology) written by 40 field. Sheds important new light on practical prob- 
of the world’s well known clinical pathologists, and pre- lems of today. A new book. 

34 Plates, 468 Pages, $5.50 

HADFIELD and GARROD 

Pathology 

Presented here . . . new nomenclature, late researches diseases and dietary deficiencies. Many new illustra- 
in cancer, inflammation, site of antibody formation, tions. A new work in the Recent .Advances Series, 
silicosis, endocrines. There is recent work on hepatic 

60 Illustrations, 362 Pages, $6.00 


HAWK, OSER and SUMMERSON 

Practical Physiological Chemistry 

Here’s what the critics say about the new twelfth popularity as earlier ones” (Annals of Internal Medi- 
edition of this long-standard work . . . “remains the cine) . . . “recommended to all who deal with bio- 
standard classic of its field” (International College of chemical procedures, their interpretation and signifi- 
Surgeons) ... “the coverage of subjects is broader than cance” (Virginia Medical Monthly). To quote more 
ever” (Science) . . . “This edition should enjoy the same is to gild the lily. But judge for yourself. 

1323 Pages, 329 Illustrations, $10.00 
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Yellow Back Thermomeiers, 
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KIMBLE GLASS . . . foremost maker 
of precision laborator)’ glassware . . . 
proudly presents this outstanding new 
line of retested, accurate, easily read 
thermometers. Eveiy item in this new 
^ line is retested to insure its accurac)-. 
j Precise ! There is a Kimble Blue Ring 
[ Yellow Back Thermometer for each 
i scientific specification — ASTM and 
other special-purpose thermometers — 
National Bureau of Standards ther- 
mometer specifications . . . can be 
i N.B.S. Certified if required. 

> High visibility ! The yellow back be- 
! liind the column and the nnv style 
j horizontal numbering insure speediest 
i and most accurate reading . . . save your 
j time and minimize possibility of error, 
i fb'" the blue ring on top that 

i instantly identifies genuine Kimble 
i Yellow Backs. 

1 If your laboratory sttpply dealer does not 
! yet have Kimble Bine Ring Yelloiv Back 
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of the nearest dealers loho have them. 
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All excellent labo- 
ratory instrument 
for the technician 


• Expanded to include related physical methods and 
micro-chemical technique. 

• New methods and improvements in standard techniques 
added. 

• A laboratory tool that broadens the utility of every 
other piece of laboratory equipment in its scope. 

O It is “definite information on specific matters,” as the 
author states. 

O And the definite information is really accessible — all 
alphabetically arranged under names of structures, and 
strains, and elements, and names of procedures. You 
can hardly miss. 

• Thoroughly documented with the references where you 
want them — as part of the text you are reading at the 
moment. 

O In short, as the American Journal of Medical Technol- 
ogy puts it, the worker “will find it useful at the work 
table instead of on the book sheK.” 

LABORATORY TECHNIQUE 

Cloth 6x 9 224 pages self-indexing $4.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal & Guilford Aves. 

Baltimore 2, Maryland 
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SECOND EDITION 
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Professor of Anatomy, Washington University 
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COMPARE THE EDGES. Photomicrograph 
(a) shows a microtome knife edge shar- 
pened by the Berkeley sharpener. Note 
its even smoothness, assurance of berter 
sections. Photomicrograph ib) shows a 
blade laboriously hand sharpened, honed 
and stropped, but note the nicks and 
serrations still remaining. 

COMPARE THE TIME. In tests, wherever made, and in prac- 
tice in hundreds of laboratories, the Berkeley Microtome 
Knife Sharpener gives perfect edges in one-third the time 
requited for hand honing and stropping. 

Let ii: send you Bulletin MKS-I4 gh’lng full inforniation 
about this indispensable laboraloiy aid. 
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Designed for precision laboratory 
work with complete safely and 
reliability. 

Three functions: Air and Conden- 
sation Discharge valved to permit 
operation at temperature of pure 
steam; flowing steam; or steam 
and air for coagulation of serum. 

Condensation hood over upper 
half of chamber prevents drip- 
ping on contents. 

“Forced Air Evacuotion" insures 
100% steam circulation for steril- 
ization . . . completely eliminates 
air and air pockets, guarantees 
uniformity of temperature. 
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Available in Direct Steam, Electric 
and Gas heated models ... In sin- 
gle and double wall construction. 


Full opening safely door. ..opens 
within IVa" of full diameter of 
chamber. Cannot open accident- 
ally under pressure. 
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rugged fittings that operate 
easily, give long-lived service. 
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biologic requires great care. Our long experi- 
ence and large output enable us to offer a 
superior product to the laboratory worker. 
We invite you to try “Vacseal” Guinea Pig 
Complement, available in glass ampules with 
a special diluent for restoration to the follow- 
ing: 

3 cc 7 cc 20 cc 

Any recognized laboratory will receive a trial 
3 cc package on request. 

© 

CARWORTH FARMS 'nc 

NEW CITY • ROCKLAND COUNTY • NEW YORK 



Unit 

System 

Cabinet 

No. 60-660 
$36.00 


EBERBACH 

MICRO SLIDE CABINETS 

The Unit System Cabinet provides^at storage 
for 500 3" X 1" slides. 25 aluminum trays 
are numbered, and each has 20 compartments. 
Hardwood cabinets with flat sides and disap- 
pearing door can be stacked as slide collec- 
tion increases. They measure 8| x 10 x 12" 
deep. Write for Bulletin 150. 
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ALBIMI 

BLOOD 

CULTURE 

MEDIA 

Prepared in the 

“McCartney bottle” 

not only 

IDEAL FOR BED-SIDE USE 

but also 

SOLVES MAILING PROBLEM 
Leaflet on request 

ALBIMI LABORATORIES 

460 SEVENTH AVENUE 
BROOKLYN 15, N. Y. 
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/ j' • 'i;. ^ Large capacity 

vV ' X G“type machines 


Type G/1, for 6 bottles of 250 cc each 
18 tubes of 60 cc each 
42 tubes of 15 cc each 
78 tubes of 10 cc each 
Type G/2, for 4 bottles of 500 cc each 
Type G/3, for 10 tubes of 100 cc each 

Ask for 
Bulletin J -42 



STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispense accurately, at a set speed, pre- 
determined amounts of 0.1 cc to 10.0 cc. 
Easy to operate — Time Saving 






Bulletin J -43 

ORIGINAL-ODHNER 

Portable Calculator for the Scientist 
Many different models 
Efficient - Sturdy - Low Priced 

Manufacturers and Distributors: 

IVAN SORVALL, Inc. 

210 FIFTH AVE.-NEW YORK 10, N. Y. 


NEW 




m X HE LLIG E 

l/i6comjd^ 



IMPROVED 

HESS 

BLOOD 

VISCOSIMETER 



The Helllge Viscometer is the first 
American-made instrument embodying 
improvements in the original Hess Blood 
Viscosimeter. Completely redesigned to 
provide greater simplicity and ease of op- 
eration, the Hellige Viscometer assures 
viscosity determinations of greater accu- 
racy than were obtainable with the Hess 
model. 

One of the new features is the visco- 
meter tube, conslstlngof collecting, flow, 
and measuring portions sealed together 
in one complete unit, which can be han- 
dled as an ordinary pipette. 

The accuracy of Hellige Viscometers is 
increased by addition of a special level- 
ing device which eliminates the zero 
drift responsible for most of the errone- 
ous determinations obtained with Hess 
Viscosimeters. 


COMPLETE, $45.00 

WRITE FOR CATALOG NO. 1200 

HELLIGE 

INCOR.POR.ATED 

3718 NORTHERN BLVD. 
LONG I S LAN D CITY 1, N .Y. 
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Third Edition 

A TEXTBOOK OF 

CLINICAL PATHOLOGY 

Edited by the late FRANCIS P. PARKER, M.D.* 

Because of the pressure of other duties, Dr. Roy Kracke, former chief editor, 
found it necessary to withdraw from the work for this third edition. The revision, 
however, in the capable hands of Dr. Parker, is complete — in fact, the book has 
been almost entirely rewritten. Changes involve the bringing up to date of ma- 
terial from former editions and the additions of new procedures developed in the 
last six years. Rearrangement of sequence in some sections has improved the con- 
tinuity of the text. 

•Dr. Parker’s untimely death occurred just after he completed the reading of the page proof. 

Emphasis on interpretation of laboratory findings 
Contributors all experienced workers 
Wide range of topics within relatively small compass 


What the Reviewers said about the second edition 


• An unusually fine textbook . , , that covers 
comprehensively, accurately and lucidly 
every aspect wherein the laboratory may aid 
in clinical diagnosis. — ^the New England 
Journal of Medicine 

• Only the well-known standard procedures 
have been selected and they are described 
with accuracy and simplicity. The figures 
and tables have been assembled with a view 
to both beauty and clarity, — ^The Interne 

• It can be cordially recommended to medi- 
cal students, physicians and laboratory 


workers as an accurate, useful and thorough 
consideration of clinical pathology. — Ameri- 
can Journal of Tropical Medicine 

• The pleasing style, the attractiveness of 
the volume and the complete consideration 
of clinical pathology lead this reviewer to 
recommend this text for the teaching of 
medical students and' as a reference for the 
medical technologist and the physician who 
does his own laboratory work. — Southern 
Medical Journal 


1043 pp. 229 Ulus., 46 plates $9.00 

THE WILLIAMS & WILKINS CO 

BALTIMORE 2, MARYLAND 


(In writing to advertisers, please mention the Journal — it helps.) 





AMERICAN JOURNAL OF CLINICAL PATHOLOGY 


31 



No Test Tubes • No Measuring • No Boiling 

Diabetics tvelcome "Spot Tests”, (ready to use dry 
reagents), because of the ease and simplicity in using. 
No test tubes, no boiling, no measuring; just a little 
powder, a little urine — color reaction occurs at once 
if sugar or acetone is present. 

(dencoi 


FOR DETECTION OF FOR DETECTION OF 

SUGAR IN THE URINE ACETONE IN THE URINE 


SAME SIMPLE TECHNIQUE FOR BOTH 


I. A LITTLE POWDER 



2. A LIHLE URINE 


COLOR REACTION IMMEDIATELY 

Accepted for advertising in the Journal of the A.M.Am 

WRITE FOR DESCRIPTIVE LHERATURE 



A carrying case containing one 
▼iai of Acetone Test (Denco), one 
vial of Calatcst, mctllctne dropper 
and Gniatest color cliart is no\f 
available at all prescription pliar- 
mncics and surgical supply houses. 
This is very convenient for the 
medical bag or for the diabetic 
patient. 






i 


I 

I 


FOR THE MOST DISCRIMINATING TECHNICIAN 



Laboratory 
Animal Cages 
by 

Bussey cages are the ultimate in 
cleanliness and ease of servicing. 
Several specific-purpose cages, one 
all-purpose cage...for guinea pigs, 
hamsters, rat colonies, small rab- 
bits and cats. Racks designed for 
each type of cage. Cages are suspended, with 
dropping pans as separate units. Finest electric 
welded construction. Finish specially resistant 
to strong cleansing and disinfectant solutions. 
Writcforlfteratureand prices. Free consultation 
on special equipment problems. Write today. 

Prompt Delivery 



BUSSEY PRODUCTS CO. 

6000-55 W. Slst St. • Chicago 38, III. 
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For the first time in one volume — complete and authentic 

information on 

BLOOD DERIVATIVES 

and 

SUBSTITUTES 

Including a Discussion of Shock 

By CHARLES STANLEY WHITE, M.D. 

C/iie/ oj Surgtry, Doctors Bospital, Washington, D. C. 

and 

JACOB JOSEPH WEINSTEIN, M.D. 

Associate in Surgery, George Washington University School of Medicine 


No other one book in the literature has 
assembled such a wealth of usable informa- 
tion on this subject of rapidly increasing 
importance. 

The chemistr 3 ' and physiology of plasma 
are discussed clearly and in full detail, as is 
the role of the function of plasma protein. 
One section is devoted to laboratory proce- 
dures and the experimental and clinical 
study of blood and plasma. 


discussion of the clinical use of dry plasma. 
Routes of administration, including the in- 
traosseous, are admirably described and well 
illustrated. 

Plasma fractionation and fractions are 
treated in a special chapter. 

The discussion of shock is complete and 
covers physiology, chemistry, pathology and 
clinical manifestations, with a particularly 
full and valuable section on treatment. 


The preparation, storage and use of plasma 1 

are given full coverage with a complete det 

530 pages 196 figures 


Nine blood substitutes are described in 
detail, with methods of administration. 


If!,} 




THE WILLIAMS & WILKINS COMPANY 

Mt. Royal & Guilford Aves. . Baltimore 2, Md. 
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BBL 


TRYPTICASE 
SOY AGAR 


A general purpose medium, 
especially useful for determi- 
nation of hemolysis and for 
the isolation of fastidious or- 
ganisms. 

Literature and prices sent on request 

Baltimore 

Biological Laboratory 

1640 Gorsuch Avenue Baltimore- 18, Md. 



LAIMOTTE COMPARATOR FOR 
BLOOD LOSS IN BODY FLUIDS 

A Sv<cial La Moitc 
Outfit has h^cn drrtU 
oped aecordtnrr to the 
method euoQcstfd hy 
Dr. Kirrit JS. Con/jcr 
(Department of Sur- 
gery ^ UnxvcTtHy of 
M ichigan t .I « n 
-lr6or, yitchigati). 

The special comparator illustrated above 
contains twelve color standards calibrated 
according to the colorimetric scale, repre- 
senting known amounts of blood in the di- 
luted fluid. Marked comparator tubes arc 
provided for the unknown fluid. 

In making the test a measured portion of the 
unknown fluid is placed in the comparator 
tube and a reading made directly against 
the color standards in the comparator. This 
determines the amount of blood loss in the 
measured sample, and by simple multiplica- 
tion (involving the total amount of the fluid 
collected) the tot.al blood loss is determined. 

The unit comes complete with full instruc- 
tions, ready to use. 

If you do not have the LaMotlc Blood Chemis- 
try Handbook, a complimentary copy will he 
sent without obligation upon request. 

LaMottc Chemical Products Co. 

Dept. “D” Towson, Baltimore 4, Md. 


New Abstract Service 

EXCERPTA 

MEDICA 

Fifteen journals publishing 
pertinent and reliable 
abstracts in English of 
every article in every 
available medical journal 

Journals cover Anatomy, Anthropology, Embry- 
ology and Histology: Phj^iology, Biochemistry and 

. ... :--r. anj Medical 

■ . ■ ■ ■ . Pathological 

‘‘edicine; Pedi- 
atrics; N eurology and Psychiatry; Surgery; Obstetrics 
and Gynecology: Oto-, Rhino-, Laryngology; Ophthal- 
mology; Dermatology and Venereology; Radiology; 
and Tuberculosis. 

Each journal is issued monthly, one or two volumes 
a year. 

The Williams & Wilkins Company sole distributor 
for the United States, Canada and Central America. 

Send for the free booklet giving complete 
information and descriptions of each Journal 

The Williams & Wilkins Company 

Mt. Royal and Guilford Aves. 

Baltimore 2, Md, 


REICHERT 

MICROTOMES 


It gives us great pleasure (o announce 
that REICHERT MICROTOMES of 
Vienna are again available. 

We are now in a position to accept 
orders for the following internationallj" 
recognized instruments: 

REICHERT L.ARGE SLIDING 
TYPE MICROTOME “OmE” 

REICHERT FREEZING TYPE 
MICROTOiME “OmP” 

Write now for full information to: 

LABORATORY EQUIPMENT 
COMPANY 

118 San Francisco 3, 

Eleventh Street California 
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centuries to perfect 

seconds to perform 

When Sumerian and Babylonian physicians, circa 4000 B.C., noted the 
varying colors and constitutions of the “water of the phallus,” they were 
probably not the first uroscopists in history. They were assuredly not the 
last, for fifty-odd centuries were to elapse before Fehling’s first paper on the 
copper reduction test for urine-sugar appeared in 1848.' 

But centuries to perfect diagnostic procedures are condensed into seconds 
to perform the reliable Climtest® method for urine-sugar levels. From start 
to finish, the test takes less than a minute. This tablet method is simplicity 
itself . . . readily learned by every diabetic patient. External heating is 
uniquely eliminated by the Climtest procedure. Routine test interpretation 
is made easy. 

Climtest 

for urine-sugar analysis 

AMES COMPANY, INC-E L K HART, INDIANA 
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BROWN 
Blood Grouping 
and 

Cross Matching 
BOARD 



s r /“/./V ; 
-‘'Z '/> * 


• Minimizes the possibility of technical or clerical errors 

• 

• Embodies all the latest approved technics of blood 
grouping, Rh typing, Rh sensitivity testing and cross 
matching for transfusion. 

• Simplifies and combines these technics in an orderly 
sequence. 

• Facilitates the grouping and cross matching of blood 
for emergency or routine use. 

• Can be used for routine Rh typing and sensitivity test- 
ing in individual maternity cases. 

The Brown Board' was developed in the Duke University Hospital Blood Bank to 
inerease efficiency and reduce errors in blood typing and cross matching. It 
consists of an etched and stamped metal plate on a hardwood base, with an Rh 
typing bo,\-, anti-serum bottle adapters, reagent bottles, test tubes, dropping 
pipettes and concavity slides for Rh typing. 

Tubes and reagent bottles have in-the-glass labels in different colors, matching 
the labelling and coloring of their places in the Board. Each reagent bottle and 
cross matching tube is of a different shape or size, so that it fits only in its proper 
place. Antiserum bottle adapters hold any commercial anti-serum bottle; they 
arc permanently marked, fit only in their own place in the Board and are colored 
to conform to the coloring recommended for the sera by the National Institute of 
Health. Reagent bottles and adapters are designed to permit one-hand removal 
and replacement of the dropping pipettes. 

The Rh typing box^ is lighted, tiltable and designed to maintain a temperature 
of 37° to 42° C in the slide concavity where the blood sample is placed. 

The Board has a slot to hold the Donor Card and Transfusion Request Form di- 
rectly in front of the technician while tests are being made. A blotting paper 
holder is also provided, conveniently near the technician. 

Refs: 1. “A Note on Blood Grouping and Cross Matching with Special Reference to 
a Convenient Cross Matching BoardN Broion, I. IF., Jr., M.D. In 
press. 

S. “The Demonstration of Anti-Rh Agglutinins — An Accurate and Rapid Slide 
Test,” Louis K. Diamond, M.D., Boston, Mass., and Neva M. Abelson, 
M.D., Philadelphia, Pa., Journal of Laboratory and Clinical Medicine, 
vol. SO, No. 3, March 1945- 

A-2800 Brown Blood Board, complete with Rh typing box, anti-serum 
bottle adapters, reagent bottles, test tubes, dropping pipettes 
and four-concavity slides. Each $90.00 
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A^^eMICRO SLIDE... 

... for the primary isolation of 
pathogenic fungi from clinical specimens 



The circular, flat-bottomed well of this slide is so 
shallow that all planes of the chamber (formed with 
a cover glass) can be brought into 
n ui L. focus, yet it is deep enough to 

artideon*cnevis» 

grow fungi satisfactorily. 

in Ais issue! ^ 


Headquarters for Laboratory Supplies 


Fisher Scientific Co. ^ Eimer and Amend 

717 Forbes St., Pittsburgb (19), Pa. G reenwich and Morton Streets 

2109 Locust St., St. Louii (3), Mo. New York (lA), New York 

In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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• Sediment from centrifuged specimen of urine. Phase contrast more clearly differentiates 
between types of epithelium and casts, and shows presence of pus cells and bacteria. 
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Here’s TOP IMAGE CONTRAST 

with ANY thin transparent specimen 


T OP image contrast with any 
thin transparent specimen is ob- 
tained by means of the wave length 
annulus. This is conclusively verified 
by findings of recognized author- 
ities, plus the theory of diffraction 
gratings, plus actual interferometer 
tests. Maintaining this critically 
precise coating is possible only by 
B&L high mechanical and optical 
precision. 

Best results are also obtained by 
positive cotitrast image (denser sub- 
stances are seen as darker tones), 
and balanced intensity of direct and 
diffracted light beams. This is the re- 
sult of B&L accurately controlled 
coating processes. Of course, you 
want speed, simplicity, and ease of 
operation. Y ou have it with B&L sim- 
plified accessories. 

There are just four objectives, a 


AND WITH JUST 



condenser assembly, auxiliary tele- 
scope and filter. It takes only a few 
minutes to put into operation, and is 
adaptable to most standard micro- 
scopes equipped with a substage 
rack and pinion. 

Write for demonstration, and liter- 
ature to Bausch & Lomb Optical Co., 
652-C St. Paul St., Rochester 2, N. Y. 


BAUSCH & LOMB PHASE CONTRAST ACCESSORIES 
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Experience and 
intetisive research 
britBtf yon, 

Marhham 

Eiaynostic Biotoyieais 
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The Markham Diagnostic Biologicals ... virus antigens and anti-sera 
. . . bacterial antigens and anti-sera . . . serological accessories includ- 
ing preserved sheep cells are now available for more exact con- 
firmatory diagnosis. Each product is prepared to the highest standards 
and is fully guaranteed as to specificity and titre. 



Standard Technique 
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With virus antigens, the prin- 
ciples of the well known 
complement-fixation tech- 
nique are employed. The 
rapid slide or the macro- 


Virus Antigens 
Anti-Viral Sera 

Eastern Equine 
Encephalomyelitis 
Western Equine 
Encephalomyelitis 
Influenza "A” 


Bacterial 

Antigens 

Brucella Abortus 
Brucella Melitensis 
Paratyphoid A 
Poralyphoid B 


scopic test tube method is 
used with bacterial antigens 
and anti-sera. Each vial is 
furnished with complete di- 
rections including suggestions 



foj^interpreting results. 

FREE 

BIOEOGICAE 
CATAEOG 

Write for your free copy 
of complete catalog on 
Markham Diagnostic 
Biologicals No. 201. 


a. s. aloe company 


1831 Olive St • St Louis,Mo. 


Influenza "B’" 

lymphocytic Choriomeningitis 
Lymphogranuloma Venereum 
Mumps, Epidemic Parotitis 
Psittacosis-Human 
Pneumonitis Group 
St. Louis Encephalitis 
Rabies 

Serological 

Accessories 

Amboceptor, Anti-sheep 
Hemolysin 

Guinea Pig Complement 
Washed Standardized 
Sheep Cells 


Tularense 
Typhoid, H and O 
Preserved Sheep Cells 
Proteus 0X19 

Anti-Bacterial Sera 

Brucella Abortus 
Brucella Melitensis 
Paratyphoid A 
Paratyphoid B 
Tularense 
Typhoid, H and O 

Klebsiella pneumonia, 
Friedlonder bacillus 
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Clinical Chemistry Determinations 

become simple as . . . 



Set the needle to 100 after 
placing on absorption cell 
containing distilled water 
in the Photrometer. 


Note the reading after 
replacing the cell of 
distilled woter with a cell 
containing the unknown. 


with the 


ROUY 


PHOTROMETER 




Refer to the table in the Handbook 
indicates the concentration of the 
unknown for the porticulor reading 


which 


the PHOTROMETER is individually calibrated for 38 of the most common clinical tests 
and can be readily calibrated for additional tests, 
the PHOTROMETER is pre-calibrafed, which makes it unnecessary to prepare or to 
keep a supply of standard solutions on hand. Accurately prepared reagents are 
quickly available through the Leitz Solution Supply Service, 
the PHOTROMETER is furnished with its individual Handbook. It contains calibration 
tables that eliminate any need for calculation and outlines accepted clinical 
methods. 

the PHOTROMETER is built to the exacting Leitz standards of craftsmanship and 
precision. 

For information, write 

E. LEITZ, Inc 304 HUDSON STREET, NEW YORK 13, N.Y. 

LEITZ MICROSCOPES • BINOCULARS • S C I E N T I F I C I N S T R U M E NTS 
LEICA CAMERAS AND ACCESSORIES 
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> HORIZONTAL 

AUTOCLAVE5 


COMBINE SPEED - SAFETY - CONVE- 
NIENCE. New design incorporates latest fea- 
tures for dependable laboratory operation. Cenco 

autoclaves permit ra- 
pid steam steriliza- 
tion of culture media, 
glassware, apparatus, 
etc. in bacteriological, 
biological or clinical 
laboratories. 


CENTRAL SCIENTIFIC COMPANY 

Scientific dNCll axatui 
1700 IRVING PARK ROAD CHICAGO 13 

NEW YORK boston SAN FRANCISCO NEWARK lOS ANGELES TORONTO MONTREAL 
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mass demonstrotion in the auditorium 

The projectionist can follow a specimen through a progres- 
sive series of ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 



The auxiliary Scopicon dark-chamber “round-table” 
affords superb facility for small-group study. 
Here the projected image is cast upon a platen 
within a light-tight chamber, with separate light- 
excluding viewing hoods for each observer. Any 
number up to ten may share in conference, which 
can be conducted in a normally lighted room. A 
pointer at each port permits any observer to indi- 
cate areas of interest to all the others for discussion. 



. . . and for 
small-group 
‘round-tables’* 
in a normally 
lighted room 


Ill'll III 

The 64,000 lumen intensity of the 
Sco.picon high-pressure mercury 
lamp, pi^rmits auditorium demon- 
stration of blood smears even 
under oiJ-jmmer.sed microscope oh-^ 
jectives. in projected . images six 
feet or more across, the minute 
granular details of white blood 
cells can be seen, due to the pin- 
point character of the ! mm- square 
(approx.) focal. spot employed. The 
Scopicon light is steady, flickecless 
. . . its brilUont white color exhibit- 
ing biological stains to the greatest 
advantage. May we send you the 
brochure describing this versatile 
instrument? 



SCOPICON, Inc. 

215 East 149tli St., Ne^r York 51, N. Y. 
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SPENCER PHASE MICROSCOPY 
PROVES MORE VERSATILE 


A comprehensive study of 72 phase micro- 
scope applications, based on extensive re- 
search in cooperation with some of the nation’s 
leading scientists, discloses — 

IN 41 DIFFERENT APPLICATIONS Bright Contrast 
Objectives, in either low, medium, or high, 
give best results. 

(AVAILABLE FROM AO ONLY) 

IN 10 DIFFERENT APPLICATIONS Dark Contrast, 
Medium Objectives give best results. 

(AVAILABLE FROM AO AND OTHERS) 

IN 9 DIFFERENT APPLICATIONS B Minus Con- 
trast Objectives, in either low, medium, or 
high, give best results. 

(AVAILABLE FROM AO ONLY) 

IN 2 DIFFERENT APPLICATIONS Dark Contrast, 
Low Objectives give best results. 

(AVAILABLE FROM AO ONLY) 

IN 10 DIFFERENT APPLICATIONS Bright or Dark 
Contrast give equally good results. 


copy 
, vacuabip «UDY 

.cCScAPf'ft" 


Here is up-to-the-minute evidence of the need 
for a wide variety of objectives to cover the many 
known applications for Phase Microscopy. The 
American Optical Company, alone in the world 
today, offers this variety from regular production. 
That is why there are many materials in which 
significant details can be seen only with Spencer 
Phase Microscopes. They are the logical choice 
for your laboratory. 

American Optical Company, Scientific Instrument Division 
BUFFALO 15. NEW YORK 


SPENCER 



(In writing to advertisers, please mention the Journal— it helps.) 


C. 1. No. 925 

TOLUIDINE BLUE 0 

Certified for use in: Histology 


. . GMS 


Pharmacetiftcal Laborofories 

NATIONAL ANILINE DIVISION 

40 RECTOR STREET • . iUUHl CHMKU t DTE CORTORATIM • . NEW YORK 6, N. Y., U,S.A. 



Total 

Dye Content % 

i 

found satisfactory by BIOlOGICAl STAIN COMMISSlOtMor above-mentioned 
purposes. This does net imply approval for any medicinal use. Will users please 
report any unsatisfactory results to H. J. Conn, Geneva, N. Y. 

Certification No. 

NU 



For a rapid examination of experimental 
brain material, use TOLUIDINE BLUE O, 



THE COMPLETE LINE OF 

COMMISSION 
CERTIFIED 
BIOLOGICAL 
STAINS 



Pharmaceutical Laboratories 

NATIONAL ANILINE DIVISION 

40 RECTOR STREET • • AlUED CHEMICAl & DYE CORPORATION • • NEW YORK 6, N. Y., U.S.A 


AMERICAN JOURNAL OF CLINICAL PATHOLOGY 





Inorganic and 
Organic Chemicals 


— W 


Biological Stains 
Solutions 


New Catalog 
FREE 

If you have not received a 
copy of this new catalog please 
notify iis at once. 


Chemical Indicators 
Test Papers 


Distributed by 

Physician and Laboratory Supply Houses 


The COLEMAN & BELL Co., Inc. 


INIanufactiiring Chemists 


Norwood, Ohio, U. S. A. 


D"!"" r- 

D U 









A 



operation 
4 P.M. 

J yesterday.. 

pathologic 
diagnosis 
this 

morning! 


' i'; 

Jl • 






nTKSj^ i,, ^ i 



IF 


Yesterday's tissues completely processed, stained 
. . . ready for pathologic diagnosis this morning 
. . . within short hours, not days, of surgery. 
Normal, day-in, day-out schedule, which Auto- 
technicon maintains consistently, for it knows 
no human fallibility, no human fatigue. Dis- 
penses with tedious hand methods, with an over- 
all gain in quality. The surgeon, as well as the 
pathologist, will find our brochure describing 
Autotechnicon of great interest. It is available 
on request. 
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A.H.T. CO. SPECIFICATION 

ELECTRIC SEROLOGICAL BATH 

IN OUR STOCK FOR IMMEDIATE SHIPMENT 


SEROLOGICAL BATH, Elec- 
tric, A.H.T. Co. Specification. 

An improved design of the Was- 
sermann Bath, usually referred to 
as the “U. S. Army Laboratory 
Model,” originally described in 
Bulletin 8, Surgeon General’s Offiee, 
“The Prevalence of Syphilis in the 
Army,” and retaining the advan- 
tage of a large volume of water. 

Inside dimensions are 31i 
inches long x 24j inches wide x 
12 inches deep, accommodating 
twenty No. 9492 Wassermann 
Racks or ten No. 1725 Kolmer 
Racks. 

The bath is constructed through- 
out of heavy, tinned copper, insulated 
with air-cell asbestos 1-inch thick and 
covered with hard asbestos board 
finished with light gray enamel. 
Mounted on angle iron stand 29| 
inches high, with cast iron feet. 


The thermo-regulator is provided with heav 3 " contact points, with the “make and break” 
mechanism enclosed outside the bath in a readily accessible metallic box. Arcing is prevented 
bj' means of a condenser. Adjustment for cither 37°C or 56°C is accomplished by means of an 
indicating dial. 

Bec.ause of the large volume of water with which this bath operates, the disposal of the water 
of condensation, which accumulates on the inside of the lids, becomes an important consideration. 

means of new gable type lids, accumulated moisture is drained awaj-- from the contents of the 
tubes. 

The heating units dissipate a total of 10 amperes at 115 volts when the auxiliarj’- resistor is cut 
into the circuit for rapid heating bj’' means of the switch. 

1752. ScroIoRical Bath. Electric, A. H. T. Co. Specification, for operation at either 37°C or 50'C. Compietc with twenty 

Wa«.sermnnn Racks and Tliermometeiv ranRe 25 to 70°C in 0.5°C, witli red lines at 37° and 50° and witli stem 
180 inra long. With cord and plug. I'or operation on 115 volts, a.c. or d.c 510.00 

1753. Ditto, aith thermometer but without racks 455.00 


ARTHUR H. THOMAS COMPANY 

RETAIL— WHOLESALE— EXPORT 

LABORATORY APPARATUS AND REAGENTS 

WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U. S. A. 

CABLE ADDRESS,' "BALANCE,” PHILADELPHIA 


The temperature is automat- 
ically controlled, at37°C to ±0.15‘’C 
for incubation or at56°C to ±0.25°C 
for inactivation, by means of a sen- 
sitive bimetallic thermo-regulator, 
the expanding member of which 
extends through half the length 
of the water bath. 
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ACTINOMYCOSIS 


A Pathologic AND Bacteriologic Study of Twenty-One Fatal 

Cases* 

LYLE A. WEED, M.D., and ARCHIE II. BAGGENSTOSS, M.D. 

From the Section on Bacteriology and the Section on Pathologic Anatomy, 

Mayo Clinic, Rochester, Minnesota 

Actinomycosis was one of the first diseases recognized as being of microbial 
origin. Bollinger is credited with first having recognized the organism as prob- 
ably related to lumpy jaw in cattle. The granules were studied morphologically 
by Harz, who suggested the terra “actinomyces” to describe the appearance of 
the filaments radiating from a central tangled mass. Soon thereafter, Israel 
recognized the organism in e.\udates from human material but was unwilling to 
say that it caused the disease process because other organisms were also present. 
However, Ponfick made such an interpretation in a human case and thereafter 
medical men began to associate lumpy jaw in cattle with actinom 3 rcosis in human 
beings as separate manifestations of one organism. These studies were all based 
on morphology and staining reactions of the granules, which are todaj’’ recognized 
as being of definite but limited value in the accurate identification of an organism. 
In 1890 Bostroem claimed that he had cultured the organism and that it grew 
aerobically at room temperature. Furthermore he claimed to have isolated it 
many times from grains, grasses and soils, thus explaining the association of the 
organism with trauma from straws and from anus of grain. However, Wolff 
and Israel claimed that the organism tliej’’ isolated would not grow at room tem- 
perature and required reduced o.xj'-gen tension. 

Wright in 1905 reported that the organisms found in 13 cases of actinomycosis 
in man and cattle were all of one species, grew only at 37 C. and were essentiallj' 
•anaerobic in nature. Others have since amply confirmed Wright’s work. Ha- 
gan and his colleagues have studied actinomycosis extensivel}'^ and found that 
the lesions associated with the anaerobic, branching, filamentous organism occur 
as lumpy jaw in cattle, as mastitis in sows and as the various forms encountered 
in human beings. On the other hand, aerobic, branching filaments (probablj'’ 
Nocardia according to present-day terminologj'-) have been clearly demonstrated 
many times as being etiologically related to certain human infections which have 
been called actinomycosis. Thus two organisms with somewhat similar morpho- 
logic features but distinctly different biologic properties have come to be associ- 
ated with the condition knoira clinically as actinom 3 '^cosis. ^ This has been con- 
fusing to the clinician and laboratory worker alike. Experienced bacteriologists 
have long recognized the fundamental biologic diffei’ences in these two organisms, 
which can be demonstrated by cultural features, virulence, and in some cases 

* Presented at the Twenty-Seventli Annual Meeting of the iVmoriean Society of Clinical 
Pathologists, in Chicago, October 13, 1918. 

Received for publication, December 30, 1948. 
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staining reactions. It is desirable, therefore, to differentiate carefully the two 
groups of organisms and the disease processes with which they are respectively 
associated. 

^^diereas in the past it has been customary.to consider both types of organisms 
as having the generic name Actinomyces, the sixth edition of Sergey’s Manual 
of Determinative Bacteriology recognizes certain fundamental biologic differences 
in the strains and assigns them separate names according to the following 
scheme : 

Family Actinomimetaceae 

Genus I — Nocardia — obligate aerobic, sometimes acid-fast. 

Genus II — Actinomyces — anaerobic or micro-aerophilic. 

None of the organisms in genus II have to our knowledge been found to be acid- 
fast. The advantage to the clinician in following this terminology is emphasized 
later in the discussion. 

The disease processes resulting from infection by these organisms differ epi- 
demiologically and clinically. Bostroem claimed to have isolated the aerobic 
organism from many sources in nature, but Wolff and Israel claimed that the 
anaerobic form was found only in the animal body. These views are still recog- 
nized as valid interpretations. Many attempts have been made to isolate the 
anaerobic form from grasses and grains but without success. On the other hand, 
it has been found many times in association with various parts of the normal 
gastrointestinal tract.^'^-’-®'-®--’-®' Recently Kay found sulfur granules of the 
anaerobic type in 109 of 240 patients with pulmonary diseases of various types 
at Kennedy General Hospital, Memphis, Tennessee. Likewise the aerobic form 
is not commonly found in association with the normal animal body but is common 
in grasses, grains and soils. Therefore, since the actinomycosis caused by 
Actinomyces hovis (anaerobic form) is commonly associated with some lesion J 
(dental decay or extraction, aspiration pneumonia, gangrenous appendix), it, 
would appear logical that the organisms gain entrance to the tissues as part off 
the contaminating normal flora of the gastrointestinal tract of that particular*! 
person. Likewise, infection with the aerobic form would appear to be derived* 
from some source outside the animal organism. For the same reasons one must 
exercise considerable judgment in evaluating the clinical importance of "sulfur 
granules” found in exudates from lesions associated with the respiratory or gas- 
trointestinal tract. 

In times past, the diagnosis of actinomycosis was made on either a histologic 
basis or the finding of sulfur granules in exudate from the lesion. There has been 
no rigid rule as to what constitutes such a granule and, therefore, the diagnosis 
of actinomycosis has varied considerably. With the development of selective 
chemotherapeutic and antibiotic agents it has become necessary to establish 
precisely the nature of the etiologic agent in any infectious process. Because 
the clinical pathologist is charged with this responsibility, we should like to pre- 
sent material emphasizing the importance of thorough bacteriologic investigation 
to supplement morphologic studies in cases of suspected actinomycosis. 

Thirty-five cases in the files of the Section on Pathologic Anatomy were en- 
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countered in which the diagnosis of actinomj’-cosis had been made. Twentj'-one 
(Table 1) had typical gross and histologic patterns with organisms fulfilling the 
usual descriptions of Actinomyces bovis. Three had gross and histologic patterns 
usually associated with Actinomyces bovis, but the organisms encountered could 
not accurately be considered to be of this species. Nine had gross and histologic 
patterns resembling those of Actinomyces bovis, but no organisms could be demon- 
strated on repeated sections. Two had gross and histologic features of nocardi- 
osis, one of which was proved by bacteriologic studies. These four groups are, 

TABLE 1 


Organs Involved with Actinomyces bovis in Cases of Actino.mycosis 


CASE 

LUNGS 

! 

LIVER 

KIDNEYS 

OVARIES 1 

1 

CECUM 

CENTRAL 

NERVOUS 

SYSTEM 

VERTE- 

BRAE 

CAUSE or DEATH* 

1 

! 


i 





Septicemia 

2 


I -b 






Peritonitis 

3 


-b 






Septic hepatitis 

4 

-b 





+ 


Meningitis 

5 



i 





Liver abscesses 

6 

+ 

+ 




4* 


Meningitis 

7 

-t- 

+ 

-b 





Thrombosis of he- 









patic veins 

8 








Meningitis 

9 

-b 

-f- 1 


+ i 

1 



Peritonitis 

10 


+ 






Pericarditis 

11 

-b 


-b 





Lung abscesses 

12 

-b 

-b 

-b 





Peritonitis 

13 






+ 

1 

Meningitis 

14 

+ 

-b 

+ 




1 

1 

Pneumonia and liver 









abscesses 

15 

4- 

-b 

+ 





Liver abscesses 

16 

-b 





-b 


Meningitis 

17 

-b 







Brain abscesses 

18 

-b 



-b 




Thrombosis of he- 








j 

patic veins 

19 

+ j 




+ 


-b 

Lung abscesses 

20 

4" i 







Lung abscesses 

21 ! 

1 




-b 




Brain abscesses 


* Cause of death refers to the most significant or primary cause, 
-f- Indicates involvement of organ. 


therefore, referred to as (1) typical cases of actinomycosis, (2) equivocal or possi- 
ble cases of actinomycosis, (3) cases apparently caused by some other etiologic 
agent but simulating actinomj'’cosis, (4) cases of nocardiosis. For comparative 
purposes the pathologic features of one case from each of the four groups will be 
presented. 

HISTOLOGIC FEATURES TYPICAL OF INFECTION* WITH AcHnomyceS boVlS 

Case 1 

The patient, a woman aged 35, had pneumonia in February with slow and incomplete 
recovery with associated weakness, nervousness and irritability. Tonsillectomy, iier- 
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formed in Xoveniber, was followed in two weeks by headache and inability to use the right 
arm, drooping of the left eyelid, followed by drowsiness, coma and death. At necropsy 
the following anatomic diagnoses were made: IMultilocular actinomycotic abscess of the 
left ovary, multiple abscesses of brain (left frontal, temporal and occipital lobes) ; increased 
intracranial pressure (flattening of convolutions and narrowing of sulci); early cirrhosis of 
liver with arteriolosclerosis; focal interstitial suppurative nephritis of left kidney. 

Histologic examination of the ovary revealed extensive destruction of tissue bj' multiple 
large and small intercommunicating abscesses (Fig. 1 ). The central collections of intact 
and degenerating poh’morphonuclear cells often surrounded tj'pical colonies of organisms 
(sulfur granules). Eosinophilic clubs were poorly developed but gram-positive branching 
fdaments typical of Aclinonujces bovis were revealed by use of the Brown-Gram stain. 
They were not acid-fast. Surrounding the central collections of pol 5 ’morphonuclear cells 
there was a wall of granulation tissue consisting of fibroblasts, numerous lipophages and 
variable numbers of lymphocj’tcs, plasma cells and polj’morphonuclear leukocytes together 
with an occasional giant cell. Some of the abscesses were surrounded bj' a wall composed 
of denser connective tissue with collagen fibers. 

Histologic examination of the brain revealed abscesses which were surrounded by a thin 
layer of loose vascular connective tissue containing a few fibroblasts with collagen fibers, 
many lymphocytes and plasma cells. In the surrounding brain there was a diminution in 
nerve cells, edema and an increase in microglia and astrocytes. Many of the latter were 
swollen with eccentric nuclei and deeply eosinophilic cytoplasm (so-called gemastete glia). 
No colonies of Actinomyces could be found. 

Examination of the left kidnc}’ revealed acute focal suppurative interstitial nephritis 
(pyelonephritis). 


EQUIVOCAL OR POSSIBLE CASE OF ACTINOMYCOSIS 

Case 2 

The patient, a man aged 59, after having had recurring pain in the right lower 
quadrant of the abdomen for six months, underwent operation for “ruptured appendix.” 
An enterocutaneous fistula developed and persisted. Two months after operation em- 
pyema, loss of weight, fever and subdiaphragmatic abscess developed. The patient died 
nine months after onset with multiple lung abscesses. At necropsy the following anatomic 
diagnoses were made: Old (1943, elsewhere) appendectom}' and later (elsewhere) drainage 
of right side of the chest for empyema; drainage of subdiaphragmatic abscess and drainage 
of abscesses of the right upper quadrant of the abdomen; multiple abscesses (actinomy- 
cotic?) of lung; bilateral paravertebral and psoas abscesses; subcutaneous abscess of the 
right lateral wall of the chest; old adhesive pericarditis; fistulas of the right lower 
quadrant and right wall of the chest posteriorly; focal interstitial pj’clonephritis. 

Histologic examination of the lungs revealed onlj' a rare colony of organisms resembling 
Actinomyces. These colonies, except for the absence of eosinophilic clubs, appeared fairly 
typical of Actinomyces bovis when stained with hematoxylin and eosin. B 3 " use of the Gram 
stain, however, it was noted that the gram-positive organisms were rather short and thick 
without definite branching filaments. The 3 ’’ were not acid-fast. Surrounding the abscesses 
there was an organizing fibrinopurulent pneumonia but no definite connective tissue wall, 
lipophages nor giant cells (Fig. 2). 

Fig. 1. Section of ovar 3 ' showing much fibrosis and a sulfur granule in an abscess 
t 3 'pical of Actinomyces bovis infection. X 42. 

Fig. 2. Section of lung in an equivocal case showing very little fibrosis around the 
abscess. Filaments suggestive of Ac/iwomi/ccs 6 oiu's were present. X 100. 

Fig. 3. Histologic reaction simulating actinonu’cosis. Note fibrotic wall around an ab- 
scess containing an eosinophilic mass that resembles a colon 3 ’ of Aetinomyees bovis. No 
filaments could bo found 133 " the Gram stain. X S5. 

Fig. 4. Small abscesses with organizing pneumonia in a case of pulmonaiy nocardi- 
osis. X So. 
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Histologic sections of the psoas muscle revealed much chronic suppurative inflammation 
with atrophj’- and fibrosis of the muscle cells, but no organisms were observed. 

In sections of both kidneys there were foci of suppurative interstitial nephritis (pyelone- 
phritis), but no organisms were observed. 

In conclusion, because we were limited to histologic studies we could not decide definitelj^ 
whether this was or was not a bona fide case of actinomycosis. 

CASE APPARENTLY DUE TO SOME OTHER ETIOLOGIC AGENT BUT 
SIMULATING ACTINOMYCOSIS 

Case S 

The patient was a woman aged 39. Three and one-half years previously, pelvic 
infection had developed after use of a stem pessary and five pelvic operations had been 
performed for drainage of an abscess of the broad ligament. For three years there had been 
constant drainage of the abdominal wound with recurring attacks of chills, fever, loss of 
weight and weakness. The results of repeated e.xamination of exudate of the sinus were 
negative for tubercle bacilli and sulfur granules. Operation was performed for tubo- 
ovarian abscesses and closure of the enterocutaneous fistula; the patient died 50 days 
after operation. At necropsy the following anatomic diagnoses were made: Recent (thir- 
teen day) resections of tw'O ribs (open operation) for multilocular abscesses of left lung w’ith 
extension to pleural cavity; healed duodenal ulcer; severe coronary arteriosclerosis with 
chronic infarction of the apex of the left ventricle; chronic ulcerative cholecystitis. 

Histologic examination of the left lung revealed numerous abscesses containing atypical 
colonies of organisms with eosinophilic clubs. No filaments could be demonstrated by use 
of the Brown-Gram stain. Surrounding the abscesses there was a poorly developed wall 
of connective tissue consisting largely of fibroblasts (Fig. 3). There was an organizing 
pneumonia in the adjacent lung and many of the alveoli w'ere filled with lipophages. 

This appears to be a case of nonspecific infection in which the histologic appearance of 
the lesion and the organisms simulate those of actinomycosis. 

NOCARDIOSIS 

Case Jf. 

The patient, a boy aged 6, had chest pain, cough, yellowish green blood-streaked 
sputum, a temperature of 99 to 105 F. and loss of w'eight for three months. He was treated 
with penicillin daily without improvement and was given an occasional dose of sulfonamide 
for a da 3 ' at a time. Lcukocj’tes numbered 28,000 per cubic millimeter of blood. The 
sedimentation rate (Westergren) was 69 mm. in one hour. Cultures and smears were 
negative for acid-fast bacilli. The child died five days after admission to the hospital. 
At necropsy the following anatomic diagnoses were made : Multiple actinomj'cotic abscesses 
of the lungs with respiratorj' insufficiency (clinical) ; organizing pneumonia. 

Histologic examination of the lungs revealed multiple abscesses with much necrosis of 
tissue and practicallj' no connective tissue capsule (Fig. 4). Large colonies of organisms 
could not be found, but b\’ use of the Brown-Gram stain, isolated filaments were observed 
in the pus. In the pulmonarj’ parenchj’ma adjacent to the abscesses there were patches of 


Fig. 5. Sulfur granule with only a few filaments and many clubs. There is, however, 
no direct relationship between the two structures. X 500. 

Fig. 6. Sulfur granule with veiw few clubs but with many bacteria other than Aclin- 
omyccs hovis. X 235. 

Fig. 7. Sulfur granules with amorphous pink-staining mass in center, with filaments 
but without clubs at the periphery. Some filaments are stained gram-positive, others 
gram-negative. Note the masses of cocci present as mixed infection. X 500. 

Fig. S. Granule with much pink-staining material throughout the mass, with onlj’ a few 
filaments. Presumabl}’ this is Aclinomyces hovis. X 500. 
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organizing fibrinopurulent exudate. Main’ of the alveoli were filled with phagoc 3 ’tes, some 
of which contained lipoids. In some sections there were regions of necrosis with Langhans 
t\’pe of giant cells at the peripherj’, suggestive of a tuberculous process. No tubercle 
bacilli could be found, however. 


COilMENT 

Pathologic features. In conformity with the experience of other workers the 
fatal cases of actinom 3 'cosis caused by Actinomyces hovis comprising this series 
could be classified into three broad groups; cervicofacial, thoracic and abdominal. 
In contrast to most clinical reports the incidence of the cervicofacial type was the 
lowest (4 cases). This is to be expected since our report deals onlji with fatal 
cases and the cervicofacial variety is most amenable to treatment. There were 
5 cases of the thoracic type and 12 cases of the abdominal type. In 7 cases both 
thoracic and abdominal viscera were involved at the time of death. Appendec- 
tomy’' preceded or followed the onset of symptoms in 8 of the cases with pre- 
dominant invob’ement of the abdominal viscera. 

Wherever the lesions occurred, suppuration, sinus formation and scarring 
were observed. Burrowing of the inflammatory process was characteristically’’ 
present and led frequently’ to the production of intercommunicating abscesses. 
Frequently’ the process was healing in one location with active progression in 
other sites. Grossly’ the visceral lesions Avere similar to a A’ariety of other gran- 
ulomas. The presence of suppuration and sinus formation Avith an extensive 
fibrous tissue reaction and a y’elloAv color AA’ere the most constant gross character- 
istics. 

Histologically’, suppuration AA’as a feature of the active lesions in all of these 
cases. The abscesses A’aried considerably’ in size, and frequently’ there Avere 
intercommunication and coalescence. The appearance and the amount of 
granulation tissue around the abscesses A’aried considerably’ in the different cases. 
In 4 cases there AA'as a minimal amount of fibrous tissue in the AA’alls of the ab- 
scesses but in most of the others fibrosis AA’as large in amount, and in some of the 
lesions suppuration Avas aljsent and considerable healing (scarring) AA’as apparent. 
Included in the granulation tissue about the abscess Avere A’ariable numbers of 
poly’morphonuclear cells, plasma cells and lipoid histiocy’tes and sometimes the 
Langhans’ type of giant cells. The latter AA’ere also occasionally’ obseiwed in the 
abscess proper. Phagocytes containing lipoid AA'ere often prominent and AA'ere 
responsible for the y’elloAV gross appearance of the lesions. The number of 
fibroblasts and collagen fillers in the AA’all varied considerably Avith the organ 
in AA’hich the lesion Avas found. This connective tissue reaction AA’as minimal 
in lesions of the central nervous sy’stem, often slight in the lungs and most marked 
in the liver, kidneys, ovaries and subcutaneous or muscular tissue. The rela- 

Fig. 9. Small colonj- Avith tangled mass of filaments, possibly’ Actinomyces twvis, but 
not forming a compact granule. Note both gram-positive and gram-negati\’e filaments. 
X 500. 

Fig. 10. Similar but smaller colonies, A’cry few filaments. X 500. From same case 
as shown in Figures 7 and 11. 

Fig. 11. Similar but small colonies, very few filaments but many cocci. X 500. From 
same case as shoAvn in Figure 7 and 10. 

Fig. 12. Very few filaments plus some organisms resembling diphtheroids. X 500. 
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tiveb’’ slight resistance of the brain to actinomycotic infection is consistent with 
its behavior in other infections and also in noninfected wounds. 

Wortlw of special comment is the fact that the equivocal cases in this series 
and those cases with lesions simulating actinomycosis but caused b}’^ other bac- 
teria could not be separated on a histologic basis from cases of actinom5"cosis 
which had been proved bacteriologicall5^ Histologically, these cases presented 
an appearance consistent with a diagnosis of bona fide actinomycosis. This 
again emphasizes the absolute necessity of obtaining bacteriologic verification 
in every case of suspected Actinomyces bovis infection. 

Also Avorthy of special comment is the fact that the 2 cases of Nocardia in- 
fection (onl3'- one proved bj’’ culture) presented lesions strikingly different from 
those resulting from Actinomyces bovis. In each case the histologic picture was 
dominated in most of the lesions bj'^ rapidl3'’ progressing necrosis of tissue Avith- 
out evidence of a granulation tissue Avail. In one of these cases, colonies of or- 
ganisms consisting of gram-positive branching filaments AAuthout clubbing Avere 
obseiwed in the necrotic lesions. In the other case onl3’- isolated organisms in 
phagoc 3 '^tic cells AA^ere obserA'^ed, although the cultures revealed large numbers of 
colonies in pure culture. In this latter case there Avere also numerous lesions 
consisting of a central region of caseous necrosis Avith a surrounding zone of 
granulation tissue consisting of numerous fibroblasts and occasional l3'^mphoc3des, 
plasma cells and polymorphonuclear leukoc3des. A few phagocytes containing 
lipoid and numerous giant cells of the Langhans type AA'ere also observed in the 
granulation tissue. The appearance superficially resembled tuberculous lesions. 

From the data available, using onty histologic material and special stains, 
organisms other than Actinomyces bovis AA'ere demonstrated in 13 of 21 cases. 
Since it is frequentty difficult to demonstrate bacteria in tissues by staining 
procedures, it is highl3'’ probable that nearly all the cases studied could have 
been shoAATi to liaA'^e mixed infection had it been possible to employ cultural 
procedures. This correlates aa^cII Avith the difficulty experienced in isolating 
Actinomyces bovis in pure culture from clinical cases. In our experience this 
organism is found in apparentl3^ pure culture in onl3^ an occasional patient. 

Bacteriologic features. The occurrence of nonspecific infections in Amrious or- 
gans in these cases supports the eAudence that most, if not all, infections AAuth 
Actinomyces bovis in man are mixed infections. A number of the brain abscesses, 
for example, Avere not actinom 3 '^cotic in origin but the result of bacterial inA’^asion, 
presumably metastatic through the blood stream. The high incidence of inter- 
stitial nephritis (pyelonephritis) in these cases is especialty conAuncing. In 12 

Frc. 13. M.'iteri.al in brain abscess resembling sulfur granule in hcmato.xj^lin and eosin 
stain with absence of filaments b 3 ’’ Brown-Gram stain. Cultures and direct examination 
negative for Actinomyces bovis but positive for Streptococcus, prcsumablj’’ metastatic from 
lesion in lung due to Actinomyces bovis. Lung culture positiA’^e for Aetmomyces bovis. 
X 1000. 

Fig. 14. Granules simulating Actinomyces bovis in an abscess but no filaments are pres- 
ent. X 1000. From same case as shown in Figure 3. 

Fig. 15. Pink-staining granule resembling Acffnowii/ccs bovis in an abscess but showing 
no filaments. X 500. 

Fig. 1G. Gram stain showing a coloiw of streptococci which resembled Actinomyces 
bovis in hematox 3 -lin and eosin stain. X 1000. 






212 


ATOEO AND BAGGENSTOSS 


of the 16 cases of Actinomyces hovis infections in which sections of a kidney were 
available for study, interstitial, nonspecific infection of one or both kidneys was 
present. As in the case of the abscesses of the brain these renal infections were 
presumably the result of invasion of the blood stream by bacteria present in the 
actinomycotic lesions. 



Fig. 17. Ill-defined mass of filaments (gram-positive and gram-negative) oi Actinomyces hovis resem- 
bling Xocardia. X 500. Same ease as shown in Figure 0. 

Fig. is. Filaments without formation of sulfur granules, resembling Nocardia. X 1000. 


jN'Iixed infection is to be expected if the process results from the introduction 
of material from the gastrointestinal tract or the upper part of the respiratory 
tract. Likewise, the commonly encountered contaminants such as staphjdo- 
cocci, streptococci, Proteus, Escherichia coli and diphtheroids, being adapted to 
the animal environment, are able to persist in the necrotic regions as soon as they 
are introduced. It ma.y well be that in some cases such contaminants help 
establish or maintain the pathologic process, or both establish and maintain it, 
as Israel apparently believed. Kaj"^ has also questioned whether the associated 
organisms might not be clinically important in cases of pulmonary actinomycosis. 
On the other hand, when infections are due to Nocardia (the aerobic type), the 
organism, being derived from sources outside the body, carries with it saprophytes 
which cannot easily adapt to the usual defenses of the animal body and the well- 
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developed pathologic process is then likely to contain but the single species. 
If, however, draining sinuses have developed and persisted for any great length 
of time, mixed infection is likely to be encountered as a result of outside con- 
tamination. Wliile mi.xed infection was common in the cases studied for this 
presentation, one can only speculate in the absence of cultures as to the relation 
of the associated organisms to such complications as pjmlonephritis. It is highly 
probable, however, that secondary invaders were responsible for the brain lesions 
in some cases since actinomycetes could not be demonstrated in the tissue. 
Further studies on clinical cases nnll be necessary to determine whether the asso- 
ciated organisms influence the response to treatment. It is known that -4c/f- 
nomyces bovis is sensitive to penicillin in vitro and clinical data suggest its use 
in vivo. It is unlikely that strains of Actinomyces bovis ever develop resistance 
to penicillin during a course of treatment, since we have shown by in vitro ex- 
periments that strains adapt themselves veiy slowl}' if at all to the antibiotic 
(unpublished data). 

Not only are the sulfur granules of Actinomyces bovis likelj" to contain other 
micro-organisms, but other bacteria maj"- frequentlj" produce structures which 
grossty and by superficial microscopic e.xamination simulate the former. This 
has been emphasized many times b 3 ’- other observers.'’ • Occasional!}' 
structures resembling sulfur granules may be encountered in which no micro- 
organism can be demonstrated by stains. Kimball and Frank reported the 
finding of Actinomyces bovis in smooth form (without granules) in fistulous withers 
of horses. If this be true the diagnosis of actinomycosis can be made with 
certainty only by growing the organism and proving that it is micro-aerophilic 
and produces branching filaments. However, frequently, because of the dif- 
ficulty from a practical clinical point of view of isolating the organism in pure 
culture even from sulfur granules, one has to be content with morphologic studies. 
However, these should always include a Gram stain of the sulfur granule, no 
matter how typical the clinical course, the histologic pattern of the biopsy (oi' 
necropsy) specimen or the gross and microscopic appearance of the granule it- 
self. In cases of nocardiosis, in our limited experience and according to the 
literature, granules are not commonly produced; but if they are encountered, 
they are usually much smaller and softer than those associated with Actinomyces 
bovis. Finally, if the granule is produced b.y Nocardia, the organism can be 
easily isolated on man}' mediums under aerobic conditions. This emphasizes 
the importance of attempting cultures in all cases. 

From the 21 cases studied, considerable variations were encountered in the 
size, staining reaction and internal structure of the so-called sulfur granules 
(Figs. 5-18, Brown-Gram technic). Indeed, in some of these, it was impossible 
to decide whether the organisms were or were not Actinomyces bovis. The 
filaments sometimes stained red, sometimes blue and sometimes they were 
mixed red and blue, even in a given colony. Sometimes the filaments were so 
numerous that they formed thick, tangled, dense masses, and sometimes they 
were few though the area covered by the granule was fairly large. Sometimes 
clubs were present, sometimes they were not; when they were present they did 
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not appear to have any relationship to the, tips of the filaments. Sometimes the 
organisms were so short that thej’’ could hardly be called filaments and more 
closely resembled diphtheroids. '\^Tiether they represented anaerobic diph- 
theroids (which are common even in normal tissues) which resemble the so- 
called smooth form of Actinomyces bovis or whether they actual^ were the latter, 
cannot be positively stated in the absence of culture studies. In the current 
clinical material we have never been able to demonstrate or recognize such smooth 
forms, although we have encountered manj’’ cases with anaerobic diphtheroids 
resembling the descriptions of them. We have not had occasion to examine ma- 
terial from fistulous withers of horses. Sulfur granules could not be demonstra- 
ted in the case of nocardiosis which was proved by cultures. A second case, 
presumed to be nocardiosis on morphologic grounds, likewise had no demonstra- 
ble sulfur granules. In this case the organisms were distributed diffusely 
throughout the lesions. However, some tissues showed such loose arrange- 
ment of the filaments, but Avith regions suggesting clumps, that it Avas impossible 
to determine for certain AA'hether they should or should not be referred to as 
“sulfur granules”. It, therefore, becomes difficult in certain cases, on the basis 
of histologic information alone, to determine AA^hether the filaments are those of 
Nocardia or Actinomyces bovis. It becomes of primary importance, hoAA'eA'^er, 
in scientific modern medicine, that the infections referred to clinically as actino- 
mycosis, be studied thoroughly bacteriologically to determine as precisely as 
possible the nature of the causatiA’’e organism, for this Avill determine the types of 
treatment that the patient is to receiA’’e. 

Organisms of the genus Nocardia AA^hich are likely to be associated AAdth human 
infections haA’^e been shoAAm by in vitro tests to be fairly sensitiA^e to sulfonamides, 
and clinical cures of such infections treated Avith sulfonamides haA'^e been re- 
ported.'- 6. 7. u, 19 . 22 , 32 otlior hand, Actinomyces bovis has been shnAAm 

by in vitro experiments" to be veiy sensith'e to penicillin, and this has been found 
to be the drug of choice in treating infections associated Avith this organ- 
ism.-- 2S, 30 

Numerous cases of infection repoi'ted in the literature as being caused bj-- “aer- 
obic actinomyces” haA'e sIioaati certain clinical and postmortem features AA-hich 
serA-^e to differentiate the disease from that associated AA-ith the anaerobic Actino- 
myces bovis. The abscesses have occurred in Avidely separated parts of the body 
(for example, extremities, kidneys, liver and lungs), suggesting AA’idespread hem- 
atogenous dissemination. Frequently there is extensiA^e inAmh-ement of lymph 
nodes Avith much suppuration but A-^eiy little fibrosis. Aetinomyces bovis, on the 
other hand, seldom if CA'^er giA’^es rise to extensiA'-e hematogenous dissemination* 
and nearly alAA'aj’^s stimulates the production of marked fibrosis. Localized 
processes maj-^ occur, for example, in m3’'cetoma AA'here it AA'ould be impossible 
on the basis of clinical features alone to state the probable nature of the organism. 
Because of the fundamental differences in the biologic nature of the organisms, 

* In many cases cited in the literature as being “generalized actinomycosis” the organ- 
isms Avcrc not of the anaerobic Aclinomijccs bovis tj-pe, but were aerobic. Some of these 
haA'c been called Nocardia by the authors, the other cases probably Avere caused by Nocardia 
as judged by the clinical and pathologic findings.'^ In other cases the bacteriologic data 
are too meager to permit adequate evaluation.-' 
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the differences in their clinical response to chemotherapeutic agents and their 
different clinical manifestations and pathologic processes, it is urged that the 
suggestions which have alread}’’ been made''* be given closer attention by clini- 
cal pathologists and others responsible for making diagnoses; namely, that the 
terms “Actinomyces” and “actinom 3 '^cosis” be used respective!)^ when referring 
to the anaerobic or micro-aerophilic organism or the disease associated with it, 
and that the terms “N'oeardia” and “nocardiosis” be used when refei-ring to the 
aerobic organism or the disease associated with it. This division of names should 
materially aid the clinician responsible for treating the patient to keep clearly 
in mind the preferred drug for a given case. Incidentally it would make for a 
more scientific approach to medicine as applied in these cases. 

CONCLUSIONS 

1. Of 35 cases which were designated actinomj’-cosis at necropsy, the organism, 
Actinomyces bovis, could be demonstrated in histologic sections with reasonable 
certainty in only 21, with considerable doubt in 3, and not at all in 11. Two of 
the 11 cases had markedly different gross and histologic features, and were sug- 
gestive of nocardiosis. Nocardia was isolated in pure culture from one of these. 

2. In at least 13 of the 21 cases showing Actinomyces bovis, it was possible 
to demonstrate histologic evidence of mixed infection. 

3. The probable clinical significance of the organisms associated with Acimo- 
myces bovis was reflected in the presence of renal involvement in 12 of 16 cases 
(pj’-elonephritis and abscess formation) and nonactinomycotic brain abscesses in 
5 cases. 

4. Based on the study of fixed tissues, the evidence obtained indicated con- 
siderable variation in the detailed structure of colonies presumed to be Actino- 
myces bovis. The variations included presence or absence of clubs, apparent 
fusion of clubs, staining reaction of clubs by the Brown-Gram technic, number 
of filaments, length of filaments (some resembling diphtheroids) and compact- 
ness of the colonies (some having almost a diffuse growth). The sections also 
showed considerable variations in the amount of fibrosis. 

5. The presence of sulfur granules and the histologic pattern, usually con- 
sidered characteristic of actinomycosis, ma)'' be produced by organisms other 
than Actinomyces bovis. In manj' cases culture procedures may be necessaiy 
to make the differentiation. 

6. Much of the confusion concerning the diagnosis and treatment of what has 
heretofore been called “actinomycosis” may be readily removed if thorough 
bacteriologic studies are made of each case, and if one uses the terms “Nocardia” 
for the aerobic form of the organism and “nocardiosis” for the resulting disease 
process. The term “actinomycosis” shoidd be resen'ed for the condition 
asosciated with the anaerobic organism designated by Bergey’s IManual as 
Actinmnyces bovis. 
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A SIMPLE DIRECT METHOD FOR THE ELECTRON MICROSCOPY 
OF PERIPHERAL BLOOD CELLS* 

JOHN W. REBUCK, M.D.f 

From the Laboratories of the Hcnrij Ford Hospital, Detroit, Michigan 


The need of the hematologist for methods applicable to the study of the cells 
of the peripheral blood with the electron microscope has been pressing. Almost 
a decade ago Wolpers and Ruska’® studied thrombocyte structure in relation to 
fibrin deposition. Wolpers,^® separatel 3 '^, devised a technic for the direct electron 
micrograph}'' of red blood corpuscles and their membranes. Replica or indirect 
studies of the red blood corpuscular surfaces were reported later by Barnes, 
Burton and ScotP and by Jones.*" 

More recent direct observations include those of Claude and Fullam® who, 
with the electi'on microscope, studied mitochondria isolated from lymphosarcoma 
cells of the rat. They brought evidence for an enveloping membrane as well as 
for small elements within the body of certain mitochondria. Reed and Recd’^ 
studied erythrocytes from dog’s blood with reference to patterned aggregates of 
hemoglobin and other components Avhich varied with the rapidit}' of drying of 
the ei'}''throC}''te m vacuo. Fine granules, rough, fibroblast-like forws, and massed 
aggregates arising from coalescence of the smaller structures were observed. 
Hovanitz** studied “resting” chromosomes obtained from nuclei of erythrocytes 
of the chicken. A definite spiral stincture was present which may ha-\'e repre- 
sented a thread imbedded in a matri.x. Appendages were seen with their 
attachment threads. When the chromosomes Avere dissolved in il/ NaCI and pre- 
cipitated, anastomosing strands composed of minute particles about 50 millimi- 
crons in diameter were produced. 

Claude, Porter and Pickels' A\'ere able to obtain macrophages from tissue cul- 
tures of centrifuged blood of normal chickens after explanting small fragments of 
the buff}'' coat. Their micrograph (their Fig. 1) depicted only the cytoplasm of 
such a macrophage. Golgi bodies, mitochondria and the particulate components 
(microsomes) of the ground substance were aa'cII portra}’'ed. 

Bessis and Burstein' ■ ^ studied the progression of structural changes occurring 
in thrombocytes m vitro. After addition of anticoagulant, the blood Avas centri- 
fuged and a drop of the supernatant fluid rich in thrombocytes A\-as utilized for 
electron microscopy. Their numerous e.xcelient micrographs depict the succeed- 
ing stages, classified as circulating forms, dendritic forms, transitional forms, and 
ultimately, expanded forms. Expansion of the platelet is preceded by pseudo- 
podia formation. In a later sei-ies of inA-estigations, Be.ssi.s-'^ employed the 
shadoAV-casting technic and demonstrated that thrombocyte pi-otoplasm pre- 
sented numerous radiate fibrils and rarer arcuate forms. The fibrils Averc com- 
posed of small .sphei'ules (50 to 200 millimicrons in diameter) sepai'ated from one 

* RccciA'cd for public.itiou, XoA’cmber 12, 19tS. 

t With the technic.al assistance of Miss Helen L. Woods anti Miss E. .\. Monaglian. 
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anotlier i^y varying intervals. The pseudopodia of the dendritic stage contained 
one or more fibrils. Eound, clear areas containing a single central spherule were 
obscr\'cd in tiic substance of the thrombocyte. The spherules present in the 
thrombocyte protoplasm were also disseminated in the medium surrounding the 
thrombocytes. 

Rebiick and Woods-^ ■ reported on several technics for the electron mi- 
croscopic study of the various forms of granulocjdes and lymphocytes and their 
precursors which had been obtained from the hematopoietic- organs and of the 
granulocj'tes and histiocytes (macrophages) which had been obtained from in- 
flammatoiy exudates of man. In the histiocytes a fibrillar structural meshwork 
could be made out in both the nuclear and cytoplasmic protoplasm. Some of 
the fibrils measured as little as 140 Angstrom’s units in breadth. The nuclear 
protoplasmic interstices formed by such fibrils were smaller than the correspond- 
ing cj'toplasmic areas. The nuclear membrane appeared as the common mem- 
brane of attachment for both cytoplasmic and nuclear fibrillar strands. Neu- 
trophil granules, depicted as definitive structures for the first time, appeared as 
round, oval or rodlike forms which exhibited surprisingly very little resistance 
to the passage of electrons. Later, Rebuck, Woods and Monaghan^ modified 
the Beck-Hertz technic to permit direct mounting of sickle cells for electron 
microscopy. Such micrographs allowed better appreciation of the extent and 
structure of polar filaments in sickle cells and also introduced an interesting field 
of study in this disease with visualization of hemoglobin-corpuscular membrane 
relationships. 


:^L•VTERIALS AND METHODS 

Peripheral blood was obtained by venipuneture. The specimen was placed at once in a 
paraffin-lined test tube containing a small amount of powdered heparin and gently inverted 
to mix the blood and the anticoagulant. The blood specimen was then placed in'a Wintrobe 
hematocrit tube with a capillarj- pipet and centrifuged for a short time until the four major 
layers (plasma, thrombocytes, nucleated cells and erythrocj'tes) had settled, at least 
macroscopically. In de.aling with patients with normal or low leukocytic counts, the 
necessity for preliminary' concentration of several tubes of blood may' present itself in 
order to obtain a final concentrated column of the leukocytic layer of sufficient height for 
selective sampling. 

The plasma and thrombocyte layers were withdrawn from the centrifuged specimen by 
means of a capillary pipet. If desired, either layer can, of course, be studied in respect to 
thrombocy'tc studies in the manner to be described below for the nucleated-cell layer or 
by the methods recently utilized by' Bessis and Burstein^ • ^ and Bessis.= • ’ 

The l.ay'cr of nucleated cells was next carefully' withdrawn and expressed, drop by drop, 
onto successive, separate, formvar-covered glass slides. Each drop was spread over the 
formvar-covered surface with an ordinary' glass slide in a manner similar to that employ'cd 
in making blood smears for study' with the light microscope. It is important that the 
films be exceedingly thin. The thin films of concentrated leukocyte layer were air-dried 
and fixed. Although a thin lay'er of plasma was in all likelihood still adherent to the nu- 
cleated cells, it was of such low density that it did not interfere seriously' with structural 
studies. Fixation and washing probably still further decreased the density’ of the ever 
present blood plasma film coating the nucleated cells. 

Fixation was accomplished by' immersion of the entire film-covered glass slide, specimen 
side upwards, in 2 per cent osmic acid solution in water for from 14.5 to 23.5 hours, followed 



All figures reduced to J of original size. 

Fig. 1. Electron micrograph of early dendritic stages of thrombocytes from normal blood. 
X 4800. 

Fig. 2. Electron micrograph of dendritic stages of thrombocytes from normal blood. X 4800. 
Fig. 3. Electron micrograph of segmented neutrophilic leukocyte from normal blood. X 4800. 
Fig. 4. Electron micrograph of small lymphocyte from normal blood. X 4800. 

Fig. 5. Electron micrograph of medium-sized lymphocyte from normal blood. X 4800. 

Fig. 6. Electron micrograph of a small lymphocyte from the blood in chronic Ij-mphocylic leuk- 
emia. X 4800. 
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by rinsing for from 10 to 35 minutes in distilled water. This fixation method was suggested 
originally by Claude, Porter and Piekels^ and was utilized by Porter and Thompson." 

Thc final specimen mounting was rapidly effected in the manner reported by Rebuck 
and Woods.^' This is a direct method. The resultant specimens are not replicas. The 
method consisted of; (1) selection of a suitable cell group under the light microscope; 
(2) placement of a specimen screen over the selected cell group; (3) destruction of the 
thickened end of formvar film at the end of the slide by means of a scalpel, thus loosening 
the formvar film at one edge; (4) covering of entire formvar film including the screen- 
covered areas with Scotch tape; (5) removal of the Scotch tape and the now adherent 
formvar film with interposed specimen screen; (6) sharp dissection of the formvar film about 
the screen circumference and removal of the screen from the Scotch tape, the cells for study 
now being trapped between the specimen screen and the formvar film. 

Figures 1 to 6 and Figures 8 to 12 are all electron micrographs of peripheral 
])lood cells or elements prepared in the above described manner. Figure 7, how- 
ever, depicts a bizarre red corpuscular form obtained from a case of sickle cell 
anemia. This latter cell was prepared in the manner described by Rebuck, 
Woods and Monaghan-® and is included for purposes of comparison of the back- 
ground-contrast obtained by the two different technics. A micron scale has been 
affixed to each of the micrographs. 

The author’s-^ modification of the Altmann-Gersh technic of quick-freezing 
and dehydration of leukocytes may, of course, be substituted for the steps in- 
volving osmic acid fixation outlined above. From previous studies nuclear and 
specific granular structure can be obtained in great detail in cells which have 
received such preparatory treatment. Inasmuch as such a modification of technic 
requires additional complex apparatus and material, it is not the subject of the 
present report. 

The nomenclature employed is that recommended in the first report of the 
Committee for Clarification of the Nomenclature of Cells and Diseases of the 
Blood and Blood-Forming Organs.^- 


RESULTS 

Figures 1 and 2 are electron micrographs (X 4800; reduced to four-fifths 
of original magnification of GOOO) of several circulating thrombocytes of man. 
The thrombocyte at the right in Figure 1 is just emerging from the structure of 
the circulating form, the thrombocyte at the left presents several pseudopodia 
at the dendritic stage of its transformation. The pseudopodia of the dendritic 
stage are well represented in the central thrombocyte of Figure 2. The aggre- 
gation of granules, which possesses an affinit}'- for the osmic acid, is striking 
in the granulomere of the depicted stages of transformation. Similar results 
in thrombocytic studies have been presented bj" Wolpers and Ruska,®® Bessis 
and Burstein^' ® and Bessis.-' ® 

Figure 3 is an electron micrograph (X 4800) of a normal segmented neutro- 
philic leukocyte of man. The lobular membranes and chromatin pattern are 
distinct. The specific granules are poorly delineated b}'^ the method of fixation 
employed. Electron micrographs of neuti'ophil granules have been presented in 
an earlier work-^ to which the reader is referred. 

Figure 4 is an electron micrograph (X 4800) of an ordinaiy small lymphocyte 
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from the normal peripheral blood of man. At this magnification the nuclear 
structural pattern reveals the same coarse chromatin masses blending imper- 
ceptibly with scant parachromatin that have been described by workers, using 
the Romanowsky stain in light microscope methods. The narrow cytoplasmic 
rim reveals few or no structural details at this magnification. This micrograph 
is included especially for comparison with the succeeding Figures 6 and 8 to 12. 

The normal medium-sized lymphocyte of Figure 5 (X 4800) likewise possesses 
a relatively narrow cytoplasmic band about a round or oval nucleus. Within 
the nucleus, large, coarse, chromatin masses are elongated into broad strands 
which in the smaller cells of this group inter-anastomose and in the larger mem- 
bers of this series present greater and greater tendencies to separation. The in- 
creased nuclear size can be attributed, for the most part, to an increase in the 
lighter areas of parachromatin and/or nuclear juice, both of which afford less 
resistance to the passage of electrons. Because of their large size, the chromatin 
strands afford suitable landmarks for differentiating such normal cells from the 
less mature forms described below. 


TABLE 1 

Representative Differential Leukocyte Counts'^ in Per Cent (See Text) in .a 
Case of Chronic Lymphocytic Leukemia (200 Cells) 


DATE 

MONOCYTES 

NEUTRO- 
PHIL BAND 
FORMS 

SEGMENTED 

NEU- 

TROPHILS 

rosiNO- ! 
PHILS 

LVMPHO- 

DLASTS»- 

PRO- 

LYMPIIO- 

C\TES»» 

LVMPnO- 

CYTES^* 

March 14, 1946 

0 

0 

1 



11 

87.5 

Februarj' 26, 1947 

0 

0 

0 



8.5 

91.5 

July 20, 1948 

1 

0.5 

0 



12.5 

85. 5 


Figure 6 is an electron micrograph (X 4800) of a small tymphocyte obtained 
from the peripheral blood of a colored male patient, aged 70, suffering from 
chronic lymphocytic leukemia, lymphocytic type. This patient lived two and 
one-half years after diagnosis at his initial period of hospitalization in March, 
1946 and at least three years after the onset of his s 3 ’-mptoms. He had 
splenomegaly and lymphadenopathjL His leukocyte count when first seen was 

110.000 per cu. mm.; this rose to a peak of 200,000 and slowly fell terminally to 

77.000 per cu. mm. Light microscopic studies of the peripheral blood revealed 
a differential count made in accordance with the first report of the Committee on 
Hematologic Nomenclature,*^ as indicated in Table 1. Representative differ- 
ential studies are likewise recorded at intervals in the same table. When differ- 
ential counts were made in accordance with the criteria of Ferrata** and Strumia*® 
(see discussion below) the same slides revealed the studies recorded in Table 2. 
The patient received roentgen therapj'- and transfusions of whole blood at in- 
tervals during his illness. The micrographs of Figure 6 and Figures 8 through 
12, which were all taken from the peripheral blood of this patient, were obtained 
two and one-half months before his death in September, 1948. 

Figure 6 depicts a small lymphocyte of the same size as the small lymphocyte 
of Figure 4. The small cjdoplasmic bands of the two cells are comparable. 
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The cliromatin masses of the leukemic lymphocyte of Figure 6 are smaller and 
their outlines are much more distinct. They are accentuated by the more ob- 
vious parachromatin spaces. In addition the dark, wa\' 3 % double ridge noted 
within the center of the nucleus suggests irregular membranous folding. Several 
small, deeply osmiophilic spherules are superimposed upon the nuclear pattern. 
These round, dark structures measure from 400 to 500 millimicrons in diameter. 

Figure 7 is interposed in this series for purposes of background-contrast com- 
parison with the other micrographs of this report. Actually, it is an electron 
micrograph ( X 5200) of one of the more bizarre forms assumed by the anoxic 
siclde cell in siclde cell anemia.-® This cell had been washed four times in phys- 
iologic saline solution. The clarity of the sharply contrasting background of 
Figure 7 hardly exceeds that of the similarly contrasting backgrounds of the cells 
in Figures 1 to 6 and 8 through 12 which had not been subjected to washing of 
anj' type prior to fixation. 


TABLE 2 

REPnESEXTATIVE DiFFEnEXTIAL LEUKOCYTE CoUXTS IX PeR CeXT (SeE TeXT), ACCORDING 
TO Stru.mia’s^® Differentiating Characteristics (200 Cells). 

Same Slides Were Used as in Table 1 


DATE 1 

MONOCYTES 

NEUTRO- 
ruiL band 
FOR ilS 

SEGMENTED 

NEU- 

TROPHILS 

EOSINO- 

PHILS 

LYMPHO- 

BLASTS 

PRO- 

LY'MPHO- 

CYTES 

LWCPIfO- 

CYTES 

March 14, 1946 

0.5 

0 

2 


3.5 

89 

4.5 

February 26, 1947 

1 

0 

0 


2 

92 

5 

July 20, 1948 

1 1 

0 

2.5 


2 

91.5 

2 


A small leukemic lymphocyte similar to that in Figure 6 and a small sector of 
an adjacent lymphocj'te are shown in Figure 8 (X 4800). In the intact cell the 
distinct, seemingly broken-up, small chromatin masses and the extreme irreg- 
ularity and folding of the nuclear membrane are of interest. Several small, 
dark spherules are discerned overlying the nuclear lobulations. 

Figure 9 is an electron micrograph (X 4800) of another leukemic small lym- 
phocyte. It possesses the least differentiated of the nuclei studied in this series. 
A large, dark central nucleolar mass can be seen. The remainder of the nucleo- 
plasm contains scattered small, globular chromatin pieces. At one portion of 


All figures reduced to -J of original size. 

Fig. 7. Electron microgr.aph of a bizarre red blood corpuscle from the blood in sickle 
cell anemia. X 5200. 

Fig. 8. Electron micrograph of a small lymphocyte from the blood in chronic lympho- 
cytic leukemia. X 4800. 

Fig. 9. Electron micrograph of an immature, small lymphocjde from the blood in chronic 
lymphocytic leukemia. X 4800. 

Fig. 10. Electron micrograph of a small lymphocjde from the blood in chronic lympho- 
cytic leukemia. X 4800. 

Fig. 11. Electron micrograph of a small lymphocyte from the blood in a case of chronic 
hunphocytic leukemia. X 4800. _ _ . 

Fig. 12. Electron micrograph of same cell as shown in Fig. 11 taken several minutes later 
and at higher magnification. X 6800. 
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the nuclear membranous arc, light clefts are observed which may represent 
shrinkage of nuclear material awaj’’ from the membrane on the basis of fixation, 
desiccation or electron bombardment. A peculiar cjdoplasmic budding, with 
central light areas of lessened resistance to electron passage, is well portrayed in 
various stages of development. Such cytoplasmic budding has been occasionally 
observed in leukemic leukocytes. 

In contrast. Figure 10 (X 4800) is a micrograph representative of the most 
differentiated of the leukemic Ij'-mphocytes in this series. Even in this nucleus 
the chromatin aggregates, although large, are rouglily globular and show some 
attempt at separation. 

In Figures 11 (X 4800) and 12 (X 6800) which are electron micrographs of 
another small leukemic lymphoc 3 '’te taken at different magnifications and at 
different time intervals, the nuclear pattern is again intermediate between that 
of Figures 9 and 10 and much more leptochromatic than that of the nucleus of 
the small control lymphocyte in Figure 4. A deep nuclear indentation common 
even in normal lymphocytes'® ■ can be seen. Overljdng the nucleus and also 
distinguishable in the cjdoplasmic rim near the indentation are numerous, dis- 
crete, dark, osmiophilic spherules which measure approximate!}’’ 250 to 500 milli- 
microns in diameter, only the largest spherule exceeding this range (by 
250 millimicrons). 


DISCUSSION 

We have presented a method for electron micrography of cells within the 
smears of appropriately treated peripheral blood samples. The principal prob- 
lem inA’’oh’ed diminution without complete sacrifice of the macromolecular con- 
stituents of the plasma environment which render ordinary smears unsuitable 
for electron microscopy because of their production of a diffuse scattering of 
electrons and resultant loss of contrast. Reference to our electron micrographs 
will indicate the sharp background-contrast that has been achieved. With the 
attainment of a simple solution to this problem innumerable new difficulties again 
confront the investigator. Many of these difficulties are carried over from the 
available studies of function and structural organization with the optical micro- 
scope. Many arise from the micrographs themselves or the factors peculiarly 
pertinent to their preparation. 

For an example of the former we may refer to the small, by ordinary standards, 
osmiophilic spherules noted particularly in our Figures G, 11 and 12. We ob- 
serve them not only in the cell body which lies external to the nuclear membrane 
but just as well in the thin film of cell body below or above the nu- 
cleus. Jones,'®’ '® using the phase microscope, has demonstrated that the mito- 
chondria of lymphoid cells, especially of developmental forms of the erythrocytic 
series, occur in similar locations. Of equal import was the latter author’s demon- 
stration with Romanowsky dyes of mitochondria in such locations which appear 
as negative images and, therefore, contribute to the formation of parachromatin 
within the nuclear area. In a similar way the osmiophilic spherules in our micro- 
graphs which lie in the thin layer of cytoplasm within the observed nuclear area 
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appear as positive stmctures and so contribute to the nuclear pattern although 
it is doubtful that they actually contribute to the nuclear structure. 

As an example of the problems pertinent to electron micrograph preparation 
ive may cite the possibility of appreciable variation in the characteristics of cell 
constituents due to effects of electron bombardment in vacuum. Both duration 
and intensity of bombardment are important considerations. Chromatin par- 
ticle size and other cellular particle sizes will, of course, be affected by such 
variables. With reference to this point it should be observed that Figure 12 
(X 6800) was obtained several minutes after Figure 11 (X 4800). Obvioirsly 
then, we have presented only qualitative pattern differences in our micrographs. 
The reader is referred to the recent work of Watson®- for an extensive discussion 
of the many conditions affecting measurements in electron micrographs. 

Our micrographs of small, circulating leukemic lymphocytes are representative 
merely of a single case of chronic lymphocytic leukemia. Still, their uniform 
portrayal of a small lymphocytic nucleus consistently less pach 3 ’^chromatic in 
appearance than the same type IjTOphocjdic nuclei observed in Maj'-Griinwald- 
Giesma stained, dry-fixed preparations is of interest. Although most hematol- 
ogists'®’ agree that occasionalty chronic tymphocjdic leukemia of 
the large lymphocytic or even Ij^phoblastic cell type occurs, they also agree 
that the lymphocjdes are usuallj^ Siinall in this disease and resemble normal 
small lymphocjdes as to coarseness of nuclear pattern. Naegeli,®“ for example, 
depicts these cells in color (his Fig. 93) and speaks of them as “altkernigc Kleinc- 
zellen”. Almost all authors'® - is, 20 , si. 2 s. 33. 34 q^ialify their description of such 
small lymphocides with differentiating characteristics of increased fragility or 
paucity in azurophil granules or possession of even less chromatin-parachromatin 
distinction than normal, or possession of a cart-wheel arrangement of nuclear 
constituents. Only a few, Ferrata," Strumia,®® Richter®® suggest that the small, 
coarsely nucleated l 3 miphocjdes of chronic lymphoc 3 dic leukemia ai'c, for the 
most part, immature forms at the protymphocyte level of development. 
Strumia®® describes the prol 3 TOphoc 3 ’'te as being a small cell with onl 3 ’^ a narrow 
rim of deepty basophilic, agranular c 3 'toplasm about a coarse, deepb' stained, 
round nucleus containing large chromatin blocks separated b 3 ' distinct, “clear 
fissure-like spaces” (his Figs. 8 and 9, Plate II). Such a description is at 
variance with the more commonl 3 '^ accepted description'® of the prol 3 ’^mphocyle 
in which a chromatin pattern finer than that of the mature i 3 'mphoc 3 de is an 
important differentiating feature. In any event the finer chromatin pattern 
depicted in our micrographs of the small leukemic l 3 miphoc 3 ries adds to the list 
of differentiating characteristics qualifying lymphocytic normality in chronic 
l 3 miphocytic leukemia. 

Any form of microscopy dealing with the non-living cell, deals with artificial 
organization. If such artificial organization is found to be constant after stand- 
ard preparation of the non-living cell, then the artifacts so produced serve as 
useful tools. The electron microscopist, for the present. at least, must utilize 
such tools. All of the micrographs in this paper, except that of the sickle cell, 
were of air-dried cells fi.xcd in osmic acid. The simplicity’ of such a method for 
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a preliminary procedure is advantageous. There is no doubt that the nuclear 
pattern obtained after such treatment, although reproducible, is less desirable 
than the pattern obtained bj”" the more complex methods reported earlier.-’ In 
this regard, as mentioned above, it is possible to utilize the author’s modification 
of the Altmann-Gersh technic of freezing and dehj’-dration in place of the steps 
of air-drying and osmic acid fixation. There is no doubt that the method of 
peripheral blood preparation for electron microscopy will lend itself to improve- 
ment, especially in the selection of better fixatives. Claude and Potter-® have 
suggested that intranuclear chromatin filaments are destroyed when the cell is 
submitted to the usual means of fixation and resultant chromatin rearrangement 
gives rise to an alveolar appearance or concenti-ation of chromatin into blocks. 
In preparations of lymphocytic leukemic spleen and smears of peripheral blood 
stained by the Feulgen technic (their Figs. 1 and 2), they demonstrated that the 
basophilic framework of the leukemic nuclei was composed of chromatin filaments 
similar in morphology to isolated chromatin filaments which they were able to 
obtain 1)3^ mechanical separation (their Fig. 7). Sabin,-” however, saw massive 
blotches of chromatin in the lymphocyte nucleus in the living state. In our own 
Figure 5 the chromatin arrangement within the lymphocyte nucleus suggests 
filamentous structures. The width of such strands varies from 0.5 to 1.2 
microns, a range similar to that reported by Claude and Potter® for their iso- 
lated chromatin threads from leukemic lymphocytes. 

The osmiophilic spherules of the cell bod 3 ’- in the micrographs of leukemic 
lymphocytes are of additional interest. In view of Jones’’® work on the appear- 
ance of mitochrondria as negative images in basophilic cell substance, dry-fixed 
preparations of leukemic lymphocytes were examined critically with the light 
microscope and man 3 '' of the cells were found to contain numerous, small, un- 
stained light spherules imbedded in the basophilic C 3 Toplasm or actually over- 
l 3 '-ing the nucleus. Tompkins and Cunningham®' using the supravital method 
have commented on the abnormall 3 ’- abundant, fine, clumped mitochondria to 
be found in the l 3 ’-mphoc 3 Tes of chronic l 3 '^mphoc 3 ’'tic leukemia. The possible 
occurrence of Colgi elements among the osmiophilic spherules cannot be ex- 
cluded b 3 '- micrograph studies alone. Cowdr 3 ’^” was unable to demonstrate stain- 
ing of Colgi elements in l 3 '-mphoc 3 Tes after 15 da 3 ’'s’ immersion in 2 per cent 
osmic acid. In keeping with the observations of Tompkins and Cunningham,®’ 
we found osmiophilic spherules to measure from 0.25 to 0.5 microns in diameter 
and to be smaller than the diameters of mitochondria isolated from rat lympho- 
sarcoma cells b}'- Claude and Fullam® which varied from 0.6 to 1.3 microns. 

SUMMARY 

A method for the electron microscopy of cells within smears of peripheral blood 
samples has been outlined. After concentration of the desired cell layer, smears 
of the material were made upon formvar-covered glass slides. The smears were 
air-dried, immersed in 2 per cent osmic acid solution and washed in distilled 
water. The films were then transferred to screens b 3 '^ a modified stripping technic 
by which intact cells could be studied, not in replica, but directly. The electron 
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micrographs which were obtained exhibited sharp background contrast. Normal 
thrombocytes, neutropliilic leukocytes and small and medium sized lymphocytes 
were studied. The latter were contrasted with micrographs of small lympho- 
cytes from a patient with chronic lymphocytic leukemia. Under the light mi- 
croscope the small leukemic Ij'-mphocytes presented the customary coarse chro- 
matin pattern of their nuclei. In contrast to both the light microscope pattern 
and the electron micrographs of normal Ij'-mphocytes, micrographs of the small 
leukemic lymphocytes depicted a finer chromatin pattern. The method and 
results have been discussed in relation to recent advances in the literature of 
leukocytic organelles. 
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THE VALUE OF BERYLLIUAI DETERAIINATIOXS IX THE 
DIAGXOSIS OF BERYLLIOSIS* 


F. R. DUTRA, M.D., J. CHOLAK, Ch.E., and D. M. HUBBARD, Ch.E. 

From (he Kettering Laboratory of Applied Physiology, College of Medicine, 
University of Cincinnati , Cincinnati, Ohio 

Since the recognition of acute and chronic pulmonaiy berylliosis,’’-® ® it lias 
been found that the clinical diagnosis of this disease, especiallj" the chronic form, 
may sometimes be quite difficult. In all cases of acute berylliosis a history has 
been obtained of occupational exposure to beiyllium preceding the onset of s^mip- 
toms. Some of the persons ivlio developed chronic disease were also working in 
the beryllium industry at the time of the onset of symptoms, but in other in- 
stances exposure to beryllium had ceased as long as four years before S3’mptoms 
appeared. We have encountered non-occupational chronic berylliosis in at least 
9 persons who lived in the neighborhood of beiyllium plants or handled the 
clothing of those working in beryllium plants. 

It was believed that in some obscure illnesses in which beiylliosis was sus- 
pected, examination for beiyllium in fluids or tissues of the patients might aid 
in establishing or excluding this diagnosis. Accordingl3', attempts were made to 
secure 24-hour samples of urine from patients who were ill with acute or chronic 
berylliosis and, as a control, from health3'’ persons currently working in beryllium 
plants. Analyses were also made of the lu’ine of persons who had recovered from 
acute pulmonar3'’ berylliosis, some of whom were again working in the industiy. 

Analyses of sputum and blood samples rvere made in a few instances and of 
renal calculi from 4 persons with chronic beiylliosis. In some fatal cases in 
which the subjects came to autops3'’, tissues were obtained for anal3’^sis. In 
addition, tissues were anal3"zed from 11 persons who had had no known e.xposiire 
to beryllium, including 7 who had died of Boeck’s sarcoid with pulmonary in- 
volvement. 

An accurate spectrographic method for the determination of minute quantities 
of beryllium in organic material - was emplo3'ed. Some of the results were ob- 
tained in our earliest application of the anal3dic method, when a number of 
sources of contamination b3'^ traces of beryllium were not recognized or suspected. 
With increasing experience with the method, = it was possible to eliminate or mini- 
mize these contaminations, so that re-examination in questionable cases derinitel3' 
established the presence or absence of beiyllium. Such a re-examination was 
not possible in eveiy case and a few of the extremeh' low jiositive findings ma3' in 
fact represent contamination. It is believed that the positive results obtained 
in twof of eleven tissues from persons who liad had no knoivn exposure to beryl- 

* Presented at the TwenU'-Seventh Annual Electing of the American Society of Clinical 
Pathologists, in Chicago, October M, 194S. 

t In one case, a value was obtained of O.OG micrograms and in another case, 0.03 micro- 
grams, i)cr 100 grams of tissue. 
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lium are instances of tliis t 3 ’'pe, since these analj'ses were made in tlie earl}' stages 
of our work. 


URINALYSIS 

The data obtained by the analysis of 24-hour specimens of the urine of 27 
persons are summarized in Tables 1 and 2 and Figure 1. 

Table 1 suggests that most persons suffering from acute beryllium pneumo- 
nitis may be expected to have small quantities of beryllium in the urine. This 


TABLE 1 

Beryllium in Urine, Occupational Pulmonary Berylliosis 
(Micrograms per Liter) 


ACUTE (6 PATIENTS) 

CHRONIC (ll patients) 

0 

0.32 

0.3 

1.0 

0.3 

1.7 

0.5 

0, 0.14** 

1.2 

0, 0.36** 

0.9, 1.0, 0.5* 1 

1 

Negative in 9 others 


* Specimens taken at intervals of 3 days. 

** Specimens taken at intervals of 4 months. 


TABLE 2 


Beryllium in Urine, Chronic Pulmonary Berylliosis in 
Five Non-Occupational Cases 


TATIENT 

MICROGRAMS PER LITER 

1 

1 PROBABLE SOURCE OF BERYLLIUM 

A 

0 

Neighborhood of plant 

B 

i 

0 Before BAL 

0 After 4 days of BAL 

1.3 After completing 9 day course of BAL 

0 3 months after course of BAL 

Neighborhood of plant 

C 

0.13 

Neighborhood of plant 

D 

0 

Husband’s dusty clothing 

E 

0.12 

Husband’s dusty clothing 


indication is supported by the data presented in Figure 1, ^Yhich shows the daily 
urinary excretion of beryllium during acute pneumonitis in 2 patients who were 
treated by intramuscular injections of BAL (2,3-dimercaptopropanol). There 
were marked variations in the amounts of beryllium excreted from day to day, 
and in one case the 24-hour urine specimens taken at the end of the fifth and 
seventh days of BAL therapy contained no detectable beryllium. A single 24- 
hour specimen which is free from beiyllium may, therefore, be insufficient to 
exclude a diagnosis of acute beiylliosis. Incidentally, it may also be mentioned 
that the administration of BAL apparently did not affect either the course of 
the pneumonitis or the rate of excretion of beryllium in these 2 patients. 
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Table 1 also indicates that berjdlium was found in at least one 24-liour speci- 
men of the urine of 5 of 14 patients with occupational chronic pulmonarj' beryl- 
liosis, but single 24-hour specimens from the other 9 patients contained no 
ber 3 dlium. It should be noted that 2 of the persons who had positive specimens 
on one occasion had no detectable beiyllium in their urine during another 24- 
hour period. 



1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 

DAYS 

Fig. 1. Daily amounts of beryllium recovered from urine clurinp BAL thorapj- in two 
patients with acute berj-llium pneumonitis. 

Table 2 lists the amount of excretion of beiyllium in 24-hour specimens of the 
urine of o persons who had nonoccupational chronic pulmonaiy lierylliosis. 
Beiyllium was present in the 24-hour specimens of 3 of these subjects in detect- 
able amounts on at least one occasion. In one instance, the beryllium was found 
in the urine after completion of a 9-da}’’ course of BAL. 

Six persons who had recovered from acute pneumonitis and were no longer 
working in the beryllium industry were no longer excreting beryllium. Six per- 
sons who recovered from acute pneumonitis but who resumed work in the industr}’ 
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were found to excrete the following amounts of beryllium in the urine, expressed 
in micrograms per liter: 0.25, 0.35, 0.40, O.GO, 0.75 and 1.0. Four other healthy 
persons while employed in the beiyllium industiy excreted the following amounts, 
in micrograms per liter of ui-ine; 0, 0, 0.40 and 0.60. 

ANALYSIS OF SPUTU.M 

In both acute and chronic pulmonary beiylliosis the cough is nonproductive. 
Samples of the sputum of 3 persons suffering from acute pulmonaiy berylliosis 
and of 1 with chronic pneumonitis were examined but in no instance could beryl- 
lium be recovered. 


ANALYSIS OF BLOOD 

Specimens of blood were obtained from 2 persons with acute pulmonary beiyl- 

TABLE 3 

Exa.mination Fon Beryllium in Renal Calculi from Four Patients with Chronic 

Pulmonary BEnYLLio.sis 


WEIGHT OF CVLCULUS 

i BERYLLIUM RECOVERED 

mg. 

wicrograms 

38* 

0 

47* 

0.450 

203* 

0.035 

69 

0 

48 

0 

11 

0.035 


* Tliose three calculi were obtained from the same patient, May 24, 1947, June 24, 1947, 
and February 4, 1948. 


liosis. In 1 person, a small amount of beryllium was detected in the blood (0.40 
micrograms per 100 ml.). 

BERYLLIUM IN RENAL CALCULI 

Since beryllium is capable of forming practically insoluble compounds with 
phosphate in a slightly alkaline medium,* and since it was knottm that several 
patients with chronic pulmonary berylliosis had renal calculi, attempts were 
made to secure these calculi for analj’^sis. A total of 6 stones were obtained 
from 4 patients with chronic pulmonary berylliosis and 3 of the stones (from 2 
patients) contained minute amounts of beiyllium (Table 3). It seems probable 
that these minute quantities of beryllium found their way into the calculi through 
incidental deposition from the urine and that the excretion of beryllium was not 
a factor in initiating the development of the calculi. 

BERYLLIUM IN TISSUES IN FATAL C.ASES OF BERYLLIO.SIS 

The results of analj^ses of lungs and certain other tissues from 7 persons who 
died of acute pulmonarj’’ berylliosis and from 10 persons who died of chronic pul- 
monary berjdliosis are shown in Table 4. The duration of illness in these patients 
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with acute pneumonitis varied from 14 to 35 days and from one to five years in 
those with chronic ber^dliosis. No correlation was found between the duration 
of exposure or the duration of illness with the amounts of beryllium which could be 
recovered from the lungs in either the acute or chronic form of the disease. 

Lung tissue from 11 persons who had had no known exposure to beryllium 
dusts was also analyzed and in 2 of these persons, minute amounts of beryllium 
were found, the larger quantity being 0.06 micrograms per 100 grams of tissue. 
As stated above, it is possible that contamination was responsible for these two 
positive results. 

In the small series of cases reported here, the distribution of beryllium in other 
tissues of the bodj’’ has had no apparent or characteristic pattern. 


TABLE 4 

Beryllium in Tissues, Fatal Pulmo.xarv Berylliosis 
(Micrograins Beryllium per 100 Grams Tissue) 


TISSUE 

7 PATIENTS WITH ACUTE DISEASE 

10 PATIENTS WITH CHRONIC DISEASE 

Lung 

9 

12 

18 

20 

98 

128 

220 

0* 

0.24* 

0.33 

0.93* 

1.6* 

1.7 

12 

16.5 

20 

78 

Hilar node. . 


4 







0.07 

0.25 

6.4 





138 


Liver 


0.5 

0.41 

4 





0 


1.5 



8.4 

2.0 

0 


Spleen ... , 


0.4 

0.4S 

0 





0 

0 

0.17 



4.3 

0.43 

0 


Kidney. . . . 


6 

0.74 

0 





0 

0 


0.54 


27.2 

0.18 

0 


Rib 


0.3 


0 










13.5 

0.44 

3.0 


Heart ... . 


0.2 

0.16 













0 


Brain 
















0 


Thyroid. . . . 
















0 


Blood. . . . 



















' Non-occupational disease. 


DISCUSSION' 

It is apparent from the data presented, that persons who breathe in an atmos- 
phere having beryllium-containing dust may be found to be excreting detectable 
amounts of beryllium in the urine. The amounts of beiyllium in the urine of 
apparently healthy persons exposed to beiyllium dusts are likely to be approxi- 
mately of the same magnitude as in the urine of persons who are suffering from 
acute or chronic pulmonaiy lierylliosis. Thus tlie presence of beryllium in the 
the urine is an indication not of berylliosis but of the absorption of beryllium. 
It appears that the chief clinical value of examining urine for beiyllium lies in its 
indication of exposure to beryllium. If beryllium is found in the urine of a pa- 
tient with pneumonitis, the possibility that the lung disease is caused by beryl- 
lium must be seriously considered. 

The analysis of the lungs of persons believed to have died of berylliosis may 
aid in substantiating the diagnosis. AVith a single exception, in every case of 
proved berylliosis thus far subjected to analytic examination, measurable 
amounts of beiyllium have been found in the lungs. In the one case in which 
beryllium was not recovered from the lungs, the amount originally present was 
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probably extremeb' small, since the exposure was not occupational but depended 
on i-csidence in the neighborhood of a plant. Furthermore, the tissues had been 
prescn'cd in formalin for 17 months before analysis, which maj’’ possibly have 
been a factor in eliminating any beiyllium originally present. 

The amounts of beiyllium recovered from the lungs of persons who had died of 
acute beiylliosis were generally higher than those recovered from cases of chronic 
berylliosis. However, our series is small and it buH be interesting to learn if this 
situation holds tine when data from a large number of persons are available. 
It will also be of value to learn if persons exposed to beryllium dust B'ithout 
developing clinical disease, show beiyllium in the tissues in amounts comparable 
to those listed in Table 4. Until such data are available, the only value of analy- 
sis of lung tissue is to indicate if the individual inhaled appreciable quantities of 
beiyllium-containing dusts. It is believed that the histologic alterations of acute 
or chronic pulmonaiy berylliosis are sufficientlj’’ characteristic’ so that a positive 
diagnosis of beiylliosis can be made ly' microscopic examination; this may be 
supported by tissue analj’-ses for beiyllium. 

SUMMARY 

1. The diagnosis of acute or chronic pulmonary berylliosis may, in some cases, 
be supported Ijy analysis of urine for beryllium. 

2. Beryllium has been isolated from the urine of persons ^vorking in beryllium 
plants who have no symptoms of beiylliosis. Some of these persons have had 
acute pulmonary beiylliosis previously. 

3. The presence of berjdlium in the urine of some persons with nonoccupational 
chronic berylliosis has aided in the diagnosis of the disease. 

4. The excretion of beryllium in the urine of persons suffering ivith either acute 
or chronic berylliosis, varies from day to day, so that a few negative analytic 
results cannot be accepted as excluding berylliosis. It is possible that some 
patients with beiylliosis do not excrete detectable amounts of beryllium at any 
time. 

5. Appreciable quantities of berjdlium have been recovered from the lungs of 
all patients who died from acute or chronic pulmonary berylliosis, except for one 
person with nonoccupational chronic berylliosis. Beryllium has also been re- 
covered from other tissues in some of these patients. 
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NEEDLE ASPIRATION IN THE DIAGNOSIS OF 
LUNG CARCINOIMA 

Report of Experience -with Seventy-Five Aspirations* 

EMERSON y. GLEDHILL, M.D., JOHN B. SPRIGGS, M.D., and CHAPMAN 

H. BINFORD, M.D. 

F rom the Tumor arid the Pathology Services, U. S. Marine Hospital, Baltimore, Maryland 

During the period 1940 to 1948, needle aspiration of tissue from lung lesions 
has been used in the Tumor Clinic of this hospital as a diagnostic procedure in 
selected cases with suspected carcinoma of the lung. We believe that a report 
of our experience may be of interest. 

According to Graver and Binkley, ‘ the first reported diagnosis of carcinoma of 
the lung b}^ microscopic examination of tissue obtained bj”^ aspiration was made 
by Menetrier in 1886. Since then a number of articles on the procedure have 
appeared in the European literature. In 1930, Martin and Ellis' at Memorial 
Hospital in New York City, reported their findings on biopsy of tissue from 65 
aspirations, two of which were from the lung. Sharp'® reported an additional 
case and described the technic in greater detail. Stewart" discussed “aspiration 
biopsy” in general from the histopathologic standpoint and interpreted his 
findings in 41 aspirations from suspected lung tumors. The method was further 
discussed by Martin and Ellis® and Martin and Stewart.® Lanari and Pavlovsky® 
in 1937 reported that in aspiration of tissue from 24 patients suspected of having 
carcinoma of the lung, a positive diagnosis was made on biopsy in 13 of the 
patients. Graver and Binkley' reported that in 92 lung aspirations a positive 
diagnosis was made in 60.8 per cent. They described the indications and opera- 
tive technic in detail. 

Between March 1, 1940 and July 1, 1948 the histologic diagnosis of carcinoma 
of the lung has been made in this hospital in 145 cases. Aspiration has been 
performed 75 times on 56 of the 145 patients in an effort to obtain material for 
diagnosis. Aspiration of tissue from the lung has been employed in our Clinic 
in patients witli the following types of lung disease: 

1. Patients in whom bronchoscopy and other technics fail or are inadvisable, 

2. Those who are obviouslj’’ inoperable, in whom accurate diagnosis is of greati 
importance, and 

3. Some patients with peripherally placed lung tumors or tumors that are 
inaccessible to the bronchoscope. 


TECHNIC 

1. Equipment. Specimen bottle with 10 per cent formalin, a skin germicidal agent, and 
the following sterile material; gloves, gauze sponges, 4 glass slides, two small (1 cm.) 
squares of blotting paper, 5 cc. syringe with J¥25 and #22 gauge needles for local anacs- 

* Presented at the Twenty-Seventh Annual Meeting of the .American Society of Clinical 
Pathologists, in Chicago, October 13, 1948. 
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thotic, 1 per cent procaine, sharp pointed scalpel (Bard-Parker ^11 blade), one 20 cc. 
Record syringe, and an 18 gauge 10 cm. spinal needle with stylet. 

2. Rocnlgenographic localization. Most lesions can be localized by routine postero- 
anterior and lateral chest roentgenograms. Stereoscopic films and fluoroscopic control 
were used in a few of the earlier cases, but, recentlj^ the procedure has been performed more 
simplj’’ by not using these aids. Measurements of the distance to the central portion of the 
lesion from the central point of the sternum or from the dorsal spines are made laterall}' in 
the proper plane and the depth measured either from the anterior or posterior chest wall, 
whichever is closer. After these calculations have been made the skin is marked at a point 
over the lesion. If the aspiration is to be made laterall 5 ’’ or posteriorlj^_ the patient is seated 
on a low stool with his elbows resting on a table. If an anterior approach is to be used he is 
placed supine on the table. 

3. Procedure. The patient receives 10 mg. of morphine sulfate one-half hour prior to the 
aspiration. The skin is prepared as for anj' surgical procedure. A skin wheal is formed 
under the point marked and the chest wall is infiltrated to the pleura with 1 per cent pro- 
caine. A small puncture is made through the skin with a sharp pointed scalpel to prevent 
surface epithelium contamination of the aspirated material. The needle, with stj'let in 
place, is inserted in accord with the calculations until, bj' a sense of resistance, it is felt to 
enter the tumor. The stylet is then removed and the Record syringe attached. Suction is 
obtained bj' withdrawing the plunger to the 20 cc. mark and maintained while the needle 


TABLE 1 

Initial Diagnosis in 145 Cases of Carcinoma of Lung 


method 

CASES 

PER CENT 

Biopsy of aspirated tissue 

44 

30.3 

Biopsy of tissue from bronchoscopj'. . . 

36 

24.7 

Biopsy of tissue from metastasis 

36 

24.7 

Thoracotomy 

10 

6.8 

Sputum examination 

3 

2.5 

Autopsy confirmation only 

16 

11.0 


is advanced and withdrawn in the tumor area. The needle is advanced in slightly varjdng 
directions in the tumor area to obtain pieces of tissue. If because of puncture of a vessel 
or bronchus, blood or air enters the syringe, the needle is withdrawn slightly and suction 
re-applied. Before withdrawing the needle from the tumor and chest, suction should be 
released to avoid contamination of normal tissues and to prevent maceration and disperse- 
ment of the material by forceful impingement against the syringe walls or plunger. Pieces 
of tissue recovered from the syringe or expressed from the needle by the stylet are placed on 
the blotting paper and fixed in formalin. From the remaining material smears are prepared 
on the slides. 

The smears are fixed with alcohol and stained with hematoxylin and eosin, while the 
clots on the blotting paper arc processed as routine surgical material, embedded in paraffin 
and sectioned. 

During this period several pathologists have participated in the diagnosis of our material. 
Questionable material has been referred to Dr. Fred W. Stewart of Memorial Hospital, 
New York City, for his opinion. 


FINDINGS 

Table 1 shows the initial method of diagnosis in this series. It is noted that 
in our experience the highest incidence of positive diagnosis was obtained on 
biopsy of aspirated tissue. 
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Table 2 indicates the comparative incidence of positive diagnosis on biopsy 
when tissue was aspirated and when tissue was obtained by bronchoscopy. 
Aspiration was performed 75 times in 56 patients and a positive diagnosis was 
rendered in 44 patients (78.5 per cent). Bronchoscopy was perfonned 102 times 
on 87 patients and a positive diagnosis was obtained in 36 patients (41.3 per 
cent). 

Subsequent developments in the 44 patients having a positive diagnosis of 
aspirated tissue are shown in Table 3. Diagnoses were confirmed bj- autopsy, 
pneumonectomy or biopsy of tissue in 40 patients. The remaining 4 are living 
with clinical evidence of tumor. 


TABLE 2 

Comparison of Results of Biopsy of Tis.sue Obtained on Bronchoscopy and 
OF Tissue Obtained on Aspiration 


METHOD or ODTAIKINC TISSUE TOR BIOPSY 

1 

NUMBER OF 
PROCEDURES 

NUMBER OF ] 
PATIENTS ] 

BIOPSIES 

POSITIVE 

PER CENT 
POSITIVE 

Bronchoscopj' 

— 

87 

36 

41.3 

Aspiration j 

■■ 

56 

44 

78.5 



TABLE 3 

Follow-up Confirmation of Diagnosis on Biopsy of Aspirated Tissue in 44 

Patients 


METHOD 

NO. OP CASES 

Autops}’' 

25 

Exploratory thoracotoni}' 

8 

PiiGuinonGCtomy 

3 

Biopsy of metastatic tumor 

4 

Patients living with clinical evidence of tumor 

4 


DISCUSSION 

Complications which could be attributed to the aspiration have licen 
minimal in our series. In three patients a mild degree of pneumothorax resulted 
which required no special treatment. These probably would have gone un- 
noticed if postaspiration roentgenograms had not been made. We have ob- 
served 5 patients in whom slight transient hemoptysis occurred immediatelj' 
following the procedure but we were unable to ascertain whether this was caused 
by the aspiration or was a part of the patient’s sjTiiptom complex. Graver and 
Binklej’^i in 92 lung aspirations noted no undue complications. They noted 
occasional pain, but our patients did not complain of pain. Our patients like- 
wise did not develop infections, pleural shock or mediastinal shifting. 

The criteria for the interpretation of biopsj' of material aspirated from lung 
tumors does not differ from that used in biopsj" of material obtained by aspiration 
from other parts of the body. The high degree of anaplasia frequently seen in 
lung carcinoma often aids the pathologist in making the diagnosis. It is our 
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Figs. 1 .\nd 2. Carcinomatous tissue aspirated bj- needle from left lung of man 
aged 7G. Final diagnosis at autopsy, adenocarcinoma of bronchus. 

Fig. 1. Smear of tissue, li. and E. X 400. 

Fig. 2. Section of clot of tissue. Romanowsky stain. X 400. 



ASPIRATION" IN' LUN'G CARCIN"O^LV 


239 



Fios.3 AN'P 4. Carcinomatous tissue aspirated by needle from right lung of man 
aged 50. Final diagnosis at autopsy, adenocarcinoma of bronchus. 

Fig. 3. Smear of tissue. II. and E. X 400. 

Fig. 4. Section of clot of tissue. II. and E, X 400. 
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impression that the information obtained from the sectioned clot is usually 
more helpful than that gained from smears. While in some instances, because 
of lack of material, the diagnosis is made on the smear or the clot alone, in the 
majority of cases the diagnosis represents interpretation of both. In most 
cases the patliologist can give only an opinion as to the presence or absence of 
evidence of cancer. In some cases, however, it maj’’ be possible to indicate 
the type of carcinoma and/or the degree of anaplasia exhibited. The confidence 
of the pathologist in this method of diagnosis will increase in proportion to his 
opportunity of seeing material obtained by aspiration of pulmonaiy or other 
lesions. Figures 1 , 2, and 3 illustrate the histologic findings in 3 cases. 

The advisability of aspirating tissue from tumors of the lung for biopsy has 
been the subject of some controversy. Ochsner and DeBakey' in 1939 stated 
that such aspiration was a useful procedure where bronchoscopy was unsuccessful 
and could be performed with relative safety and a fair degree of accuracj'. How- 
ever in 1942, they^ condemned the procedure because implant-carcinoma oc- 
curred in the pleura of two patients following removal of the specimen. They 
gave no further details of these cases. They mentioned a similar case reported 
by Dolley and Jones-, but a review of this report reveals that the pleural implant 
followed aspiration of pleural fluid containing cancer cells. Rienhoff® condemns 
aspiration of the lung as a diagnostic measure for biopsj’’ but cites no personal 
experience with this method. No needle-tract implantation has been observed 
in any of our patients all of whom have been followed as shown in Table 3, but 
postmortem histologic study of needle tracts has not been perfoi-med. Graver 
and Binkley^ in their series of 92 aspirations reported no implantations. 

We have found aspiration with biopsy a valuable aid in diagnosis, and in 
following treatment of carcinoma of the lung. We do not, however, regard 
aspiration as a simple procedure because it is conceivable that a serious complica- 
tion may occur. 


SUJIJLAUY 

Aspiration of tissue from the lung for biopsy has been used in this clinic 75 
times on 5G patients in a series of 145 patients with carcinoma of the lung without 
serious complications. By this method a positive diagnosis was obtained in 44 
of the 56 patients (78.5 per cent). Bronchoscopy, performed 102 times on 87 
patients, enabled a positive diagnosis on biopsy in 36 patients (41 .3 per cent). 

In our experience the method is safe and is a valuable aid in enabling the 
diagnosis of carcinoma of the lung to be made on biopsy. 

Acknoivlcdgmctil. For his aid in preparing this report, we wish to tliank Dr. J. E. Wirth, 
Director, Tumor Clinic, U.S. Marine Hospital, Baltimore, who initiated and encouraged the 
use of aspiration for biopsy as a diagnostic procedure. 
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MALIGNANT PHEOCHROMOCYTO^MA AND HYPERTENSION 

A Case Report* 

JEROME CHAMOVITZ, M.D., and HERBERT FANGER, M.D. 

From the Department of Pathology, Peter Bent Brigham Hospital, 

Boston, Massachusetts 

PheochromocjToma, chromaffiii cell tumor of the adrenal medulla, is now a 
well recognized clinical and pathologic entity, 176 cases having been found in a 
recent survey of the world’s literature.'* In the past twenty years it has be- 
come recognized as a curable cause of parox 3 'smal and chronic h 5 'pertension, 
some 45 surgical cases having been reported bj’’ 1945."^ Ninetj' per cent of the 
tumors reported have been benign. Y''et, even the benign tumors maj' lead to a 
fatal outcome from hj^iertension unless there is surgical intervention. Con- 
trary to the impression gathered from the older literature* • that the malig- 
nant tumors were rarelj*^ associated with hj^pertension, a review of the recent 
literature leads to an opposite opinion. 

The case herein reported represents a malignant pheochromocj*toma with 
hypertension. It was previouslj'- the subject of a clinical case report in 1944 
by Thorn et aZ.,t following surgical removal of the tumor with temporarj' clini- 
cal improvement. Recurrence of hypertension one j'ear following operation led 
to eventual cardiac and renal failure and death. Details of the final clinical 
course and autopsy findings are summarized below. 

CASE HISTORY 

J. B., forty-two years old, the wife of a physician, was discovered to be hypertensive 
during a routine c.xamination in 1937, nine years before her death. She continued to show 
an elevated blood pressure thereafter, though neither subsequent symptoms nor hyper- 
tension were ever paroxysmal in character. In April, 1913, an intravenous pyclogram 
indicated the possibilitj' of a left adrenal tumor. At operation, a tumor of the left adrenal 
was removed and no gross evidence of lymph node invasion or local extension was found. 
However, microscopic examination of the tumor revealed extensive capsular invasion, 
some extension beyond the capsule and invasion of the blood vessels. Because of the pos- 
sible malignancy, x-ray therapy was given over the region of the left kidney. 

Following operation, the blood pressure remained at normal levels for one year, following 
which the pressure gradually returned to the previous high levels. Exploration of the right 
adrenal gland in October, 1944, failed to disclose a second tumor. Biopsy of tissue taken 
from the right kidney at that time revealed marked arteriolar nephrosclerosis. Persistent 
elevation of blood pressure continued and death occurred in February, 1946, from cardiac 
and renal failure. 

.VirrOFSY REPORT 

At autopsy, the major diagnoses were: (1) recurrent malignant phcochromocyloma of 
left adrenal with local extension and with metastasis to mediastinal lymph nodes; (2) 
arteriolar nephrosclerosis, severe, (malignant nephrosclerosis); (3) left hydrourcter and 
hydronephrosis, secondary to ureter.al compression by tumor; (4) multiple renal artcri.al 


* Received for publication, October 20, 1948. 

t We are grateful to Dr. Thorn for permission to report this case. 
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thrombosis with infarction, left; (5) hypertensive heart disease, as evidenced by cardio- 
megaly and left ventricular myocardial hj^pertrophy; (6) cardiac failure, as evidenced by 
mural thrombosis of right auricle, bilateral h 3 >-drothorax, ascites, pulmonarj’’ congestion, 
and chronic passive congestion of liver and gastrointestinal tract; (7) pulmonary embolism 
with infarction of lower lobe of right lung. 

In the region of the original adrenal tumor surgicallj’’ removed three j'cars previously, 
tumor tissue capped the upper pole of the left kidney. This tumor extended down along 
the medial border of the left kidnej’- into a large mass (10 x 8.5 x 4 cm.) located between the 
two kidneys. The tumor was pink-gray, firm, and irregularly lobulated. Intimate fusion 
with infiltrated regional peri-aortic Ij'mph nodes made it difficult to differentiate the origi- 
nal structural components of the mass. On cross section, the tissue was pink-graj'', lobu- 
lated, and revealed scattered areas of necrosis and hemorrhage. The tumor compressed 
the aorta postcriorlj’’ and surrounded the left renal artery. The lumen of the latter had 
been narrowed to the diameter of a probe b 3 ' this extrinsic pressure but the vessel was not 
thrombosed. Near its origin, the left ureter similarly was compressed b 3 ' the tumor with 
resultant proximal h 3 ’drourctcr and h 3 'dropelvis. 

The left kidne 3 ’', bound down b 3 ’’ dense adhesions, was shrunken,' weighed 100 Gm., and 
its upper pole was distorted and compressed b 3 ’ the adjacent tumor. Separation of the 
moderatel 3 '' adherent capsule showed a granular surface and numerous petechiae. The 
cortex was reduced in thickness. As noted above, the renal pelvis and proximal ureter 
were dilated. The right kidne 3 ’- was of average size, weighed 150 Gm., and was remarkable 
onl 3 ' because of petechiae in the cortex and a fine granularit 3 ' of Ihe cortical surface. 

A focus of metastatic tumor 4 x 2 x 1.5 cm., was found in the mediastinum, located be- 
tween the trachea and esophagus and about 3 cm. proximal to the bifurcation of the trachea. 
On cross section it appeared to be composed of several lymph nodes bound together and 
infiltrated b 3 '’ pink-gra 3 ' firm tissue. 

Microscopically the tumor seen at autopsy resembled the original surgical specimen 
except for somewhat greater pleomorphism, more extensive invasive tendenc 3 ’', and in- 
creased fibrosis (Figs. 1 and 2) . 

Sections were stained with hematox 3 din-cosin, Masson’s trichrome, aniline blue and 
Schmorl’s stains. The basic feature was irregular masses of cells surrounded b 3 ' collagenous 
fibrous tissue of variable thickness. In man 3 ' fields the tumor tissue appeared retracted 
from the surrounding fibrous stroma, which probably represented shrinkage rather than a 
characteristic histologic pattern. The fibrous tissue was quite dense in some sections of 
the tumor, and appeared to be growing at the expense of the remnants of tumor tissue. 
There were occasional foci of ischemic necrosis, and this as well as the fibrosis ma 3 ' possibl 3 ' 
have been caused b 3 ' the x-ra 3 ' thcrap 3 ', although the characteristic vascular changes 
resulting from irradiation were not found. 

The tumor cells, although poorl 3 ' demarcated, were charactcristicall 3 " pol 3 "gonal in shape, 
and of large size, ranging from 25 to 35 microns in diameter. An occasional giant mononu- 
clear cell measured from SO to 100 microns in largest diameter, and consisted of an ill- 
defined mass of ragged acidophilic c 3 ’toplasm having a single gigantic h 3 ’'perchromatic 
nucleus. On the whole, the nuclei of the cells were large, filled the cells well, and had 
distinct nuclear membranes. There were 1 to 3 nucleoli with an occasional nucleus con- 
taining a nucleolus of giant size which appeared to contain a large vacuole. The chromatin 
was for the most part well dispersed in the nuclei. 

In the hcmatox 3 ’lin-eosin stained sections the cytoplasm, usually scant 3 ", tended to bo 
slightlv acidophilic and fincl 3 ’ granular. In the trichromc-stained sections, the granularit 3 ’ 
of the cytoplasm was more prominent and occasionall 3 ’' was brown in color, the so-called 
chromaffin reaction. Although there was considerable pleomorphism, onl 3 ' a few mitotic 


Fig. 1. Survc 3 ' of tumor pattern. Masson’s tri chrome stain. X 45. 

Fig. 2. Pleomorphism of the tumor and granularity of C 3 'toplasm. Masson’s tnehrome 
stain. X “Go. 

Fig. 3. Tumor cells in blood vessel. Hemalox 3 ’lin-eosin stain. X 140. 



















24G 


CHAMOVITZ AND FANGER 


figures were seen. Tumor cells cxtensivelj' invaded blood vessels and lymphatics, as well 
as the fibrous capsule (Fig. 3) . 

Microscopic sections from the mediastinal mass showed lymph nodes almost completely 
replaced bj' tumor tissue similar to that in the primarj’' growth. Sections of the original 
surgical specimen gave a chromaffin reaction as demonstrated by the Schmorl stain, char- 
acterized by an olive-green coloration in the cytoplasm of some of the cells. In the tissue 
fixed in Regaud’s solution and stained with hematoxylin-eosin, there were found areas 
where the tumor cells contained yellowish green granules or vacuoles and there was a 
similar coloration in the intercellular fluid. The chromaffin reaction was weaklj' positive 
in the tumor tissue removed at autopsy, since the tissue was fixed in Zenker-acetic acid 
and the acid was believed to have denatured most of the cytoplasmic reducing substance 
which produces the chromaffin reaction. 

Microscopically, the kidneys showed severe arterial disease, as evidenced by marked 
subendothelial fibroblastic proliferation of the arterioles, producing the so-called “onion- 
peel” appearance, and by occasional arteriolonecrosis. The larger vessels showed pro- 
nounced intimal proliferation. The glomeruli frequently were hj'alinized and showed rare 
foci of necrosis. Small arteries occasionallj’' were occluded by thrombi, with associated 
infarction. 


DISCUSSION 

In attempting to evaluate the clinical picture produced by malignant pheo- 
chromoc 3 ''toma, one is struck by tlie paucity of accurate clinical and pathologic 
information available in the literature. Many earlier reports are sketch}’- in 
detail, so that accurate over-all evaluation is actuall}’- impossible. Specificall}'-, 
it has been stated in the literature^' u. 20. 29 malignant pheochromocyto- 
mas, unlike the corresponding benign tumors, are neither physiologically active 
nor commonly associated with hypertension. In recent 5 ’-ears several reports 
have appeared like the present one, in which malignant pheochromocytomas 
were unquestionably associated with hypertension. In an attempt to emphasize 
relationship, the evidence has been herein briefl}’- reviewed (Tables 1 and 2). 

The original impression regarding malignant pheochromocytomas and hyper- 
tension stemmed from one of the earlier reviews written in 1932 b}’’ Eisenberg 
and Wallerstein® in which it was not only stated that malignant pheochromocyto- 
mas Avere not associated with hypertension, but in addition, that all known malig- 
nant pheochromocytomas were bilateral. Of 53 cases then reported in the 
literature, they considered 5 to be definitely malignant, basing their judgment 
on the criterion of metastasis. Analysis of their data (Table 1, Part A), however, 
shows that in only 3 of the 5 cases were blood pressure figures aA'^ailable and 
bilateral invoh’^ement reported. 

In 1937, Edward,® in reviewing the literature, found 55 cases of pheochromo- 
cytoma Avhich Avere malignant; only one of these Avas bilateral. Only four tu- 
mors presented gross CA’^idence of malignancy (metastasis) (Table 1, Part B). 

In 1942, AIcGavack el alP revieAved the data on 9 cases of malignant pheo- 
chromocytoma, AA'hich included the 5 cases originally rcA'icAved by Eisenberg 
and Wallerstein. Recognizing the difficult}’’ in differentiating benign from malig- 
nant pheochromocytoma on the basis of histologic appearance, they accepted 
only those cases AA'hich shoAA'ed gross eA’^idence of metastasis. Their data are 
summarized in Table 1, Part C. They concluded that paroxysmal hyperten- 
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sion is absent in malignant pheochromocytoma. None of tlie four cases added 
in their review showed bilateral tumors. 

In a review of the literature in the English language from 1941 through June 
30, 1947, we found 12 cases of pheochromocytoma in which some evidence of 
malignancy was found. This includes the current case which was originally 

TABLE 1 


Casks of Malignant Pheochromocyto.m.i. Previously Reported 


AUTHOR 

YEAR 

CROSS EVIDENCE OF MAEICS-AXCY 

involvement 

BLOOD PRESSURE 

A. 

Quoted from Eisenberg and Wallerstein, 1932 


Masson 

1923 

Metastasis to lymph nodes 

Not reported 

Not stated 



and liver 



Gravier and Bern- 

1924 

Metastasis to mediastinum 

Bilateral 

Hypotensive 

heim 




Bonnamour el al. 

1927 

Metastasis to lymph nodes 

Not reported 

Not stated 



and pleura 



King 

1931 

Metastasis to liver, lungs, 

Bilateral 

Normal 



bones and brain ] 



Lazarus and Eisen- 

1932 

Metastasis to liver, lungs, 

Bilateral 

Normal 

berg 


bones, intestines, glands 
and gum 



B. Quoted from Edward, 1937 

Buchner 

1934 

Metastasis (site not stated) 

Bilateral 

Hypertensive, 





but figures 
not stated 

Ernould and Pilard 

1934 

Widespread metastasis 

Unilateral 

Paroxysmal 

McKenna and Hines 

1935 

Metastasis (site not stated) 

Unilateral 

100 to 190 mm. 





(systolic) 

Kaulbach 

1937 

Metastasis to lungs 

Unilateral 

Hyiicrtension 


C. Cases Added dv McGavack Er al., 1942 


Lewis-Gcschicktcr 
Case ^47632 

1934 

Metastasis to kidney and 
retroperitoneal lymph no- 
des 

Unilateral 

1 

1 

1 

Not stated 

Case ^43558 


Neighboring lymph nodes 

Not stated j 

j Not stated 

McGavaek el al. 

1942 

Metastasis to bones, lungs, 
liver, skin, etc. 

Unilateral 

1 Hypotensive 

! 

i 


reported by Thorn ct alP, in 1944. In attempting to diflerentiate malignant 
from benign pheochromoc34omas, we also were struck bj' the diflicultj' in inter- 
preting the microscopic findings. The difficulties of establishing a correct diag- 
nosis were also aggravated bj" the meager details of gross and mici'oscoiiic find- 
ings. Rather than omit any possible malignant tumors, we have tabulated the 
diagnoses as thej’’ have been reported bj' the respective authors. Gross metasta- 
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sis is incontrovertible evidence of malignancj’-, but we agree with the suggestion 
of Washington et al.-^ that evidence of local invasion be added to the criterion 
of McGavack et al. Of the 12 cases reviewed, eight showed gross evidence of 
malignancy, while four presented onlj”- a suggestive microscopic picture (Table 2). 

It is interesting to note that in the 11 cases in which blood pressure was re- 
ported, all were associated with hj^per tension. Of these, 8 were paroxysmal 
in character, 2 presented the picture of malignant hypertension, and 1 (our o\\'n) 

TABLE 2 


Cases of Maligxant Pheochromocvtoma Reported from 1941 to June 30, 1947 


AUTHOR 

YEAR 

EVIDENCE OF MALIGNANCY 

INVOLVEMENT 

TYPE OF 


1 

Gross 

Microscopic 

HYPERTENSION 

Evans and 

1942 

Not reported 

Present 

Unilateral 

Parox 3 'smal 

Stewart 






Kenyon 

1944 

Not reported 

Present 

Unilateral 

Paroxj'smal 

Cahill, Case 1 

1944 

Metastasis to liver 
and lymph nodes 

Not reported 

Unilateral 

Paroxj'smal 

Case 5 

1944 

Metastasis to men- 
inges 

Not reported 

Unilateral 

Not reported 

MacKeith 

1944 

None 

Present 

Unilateral 

Parox 3 'smal 

Thorn el al. 

1944 

Metastasis to medi- 
astinum 

Present 

Unilateral 

Chronic 

Espersen and 
Dahl-Iversen 

1946 

Local venous inva- 
sion 

Present 

Unilateral 

Malignant 

Soffer cl al., 

1946 

Metastasis to liver 

Present 

Unilateral 

Parox3"smal 

Case 1* 






Case 2 

1946 

Nearbj' metastatic 
tumor 

Present 

Unilateral 

Parox 3 'smal 

Washington cl 
al. 

1946 

Invasion of infer- 
ior vena cava 

Present 

Unilateral 

Malignant 

Barlow 

1946 

Adherence of tu- 
mor to dia- 
phragm, pancre- 
as and stomach 

Present 

Unilateral 

Paro.X 3 ’smal 

Mayock and 

1947 

None 

Present 

Unilateral 

Parox 3 ’smal 

Rose 







* We arc indebted to Dr. Louis Soffer, New York Citj', for this follow-up information, 
not available in the original article, where the tumor was originallj’ presumed to be benign. 


demonstrated the unique picture of chronic hypertension of nine years’ duration 
vdthout paroxysmal episodes. This is in striking contrast to hlcGavack’s 
group, where 8 of 9 cases were unassociated with hypertension. In addition, 
all 12 of the cases reviewed showed unilateral involvement. 

At present there is no adequate explanation for the presence of hypertension 
with some malignant pheochromocytomas and not in others. It is intere.sting 
to speculate that the presence or absence of hypertension may depend on the 
degree of differentiation of the tumor. The benign pheochromocytoma is a 
tumor of adult cells (pheochromocytes) of the adrenal medulla. These tumors 
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are said to have a high adrenalin content which histochemicallj* is related to the 
so-called chromaffin reaction/- The precursor of the pheochromocyte is 
the pheochromoblast which, in contrast to the adult coll, does not stain with 
chromium salts.- - This suggests the absence of adrenalin formation by these 
cells and may indicate that the tumors of immature cells are nonfunctioning. In 
the case of the highly malignant undifferentiated tumor composed of immature 
pheochromoblasts only, one miglit possiblj-' have an explanation for the aijscnce 
of hypertension. Such tumors probably are veiy rare, because in the average 
example one would expect some functioning tumor cells which probabl}' are in- 
creased in number over that in the normal adrenal medulla, thus causing ex- 
cessive adrenalin formation and hypertension. 

It is interesting to note that several cases”- associated mth normal blood 
pressure developed a rapidlj'- progressive downhill course accompanied bj' wide- 
spread metastasis in contrast to those associated with hyjiertension which pre- 
dominantly ran a slower course and showed a limited tendency to metastasize. 

There are several faetors to be considered in evaluating the etiology of hyper- 
tension in this case. These are, the adrenalin-secreting tumor, the x-ray treat- 
ment to the left kidney region, and the constriction of the left renal artery by 
tumor. It is our impression that the primary cause is the adrenalin-secreting 
tumor which caused marked vascular changes leading to irreversible hyperten- 
sion. Biologic assay of the tumor removed in the original operation (1943) re- 
vealed a significant content of adrenalin. The finding of severe arteriolar sclero- 
sis in the non-irradiated right kidney wit.hin a year of irradiation of the left made 
it seem unlikelj’’ that x-ray treatment contributed to the hypertension. At 
autops^f, the finding of constriction of the left renal artery by tumor suggests 
the possibility of a “Goldblatt” mechanism. There is marked vascular disease 
in both kidne.ys although somewhat more pi-ominent on the left side. Although 
the constricted left renal artery may ultimately have contributed to the hyper- 
tension, the existence of hypertension at the time of the first operation and while 
the tumor was still confined to the upper pole of the kidney indicates that renal 
artery constriction was probabh'’ of minor and secondary importance. There- 
fore, the malignant phcochromocytoma is regarded as tlie basic cau.se of the 
hypertension. 

There are two features in the histopathologj" of these tumors which are worthy 
of emphasis: (1) The significance of the so-called chromaffin reaction, and (2) 
the difficulty of differentiating benign and malignant pheochromocytomas by 
their microscopic appearance. 

The chromaffin reaction refers to the brown coloration assumed by the cyto- 
plasm of the cells of adrenal medulla when exposed to chromium salts. This 
reaction has been explained as being caused b.y the oxidation of various organic 
chemical compounds of the cytoplasm which have already formed adrenalin or 
related compounds and which, as the result of oxidation, have formed “browm 
poljTOcrs”. This reaction is not exclusively the property of chromium salts 
but of various oxidizing substances such as the periodates which will also cause 
the coloration^. Tiic amount of browm jiigmcnt coloration jiroduccd is related 
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to the amount of adrenalin-like substance produced in the cells. Such a reaction 
is markedl}’- reduced if the exposure of the tissues to the chrome salts or other 
oxidizing agents is dela3^ed for more than several hours. In the case of Zenker 
fluid used as a fixative it is important that the acetic acid be withheld since the 
acid apparently destroys the chromaffin reacting substance. 

After reviewing the histology of seven pheochromocytomas*, it became ap- 
parent that cellular pleomorphism did not invariably indicate the presence of 
malignanc3\ Benign tumors may be vascular and are comprised of groups of 
polygonal cells closely approximated by thin-walled vascular spaces. Not only 
do the cells vaiy in size and shape, but they may be multinucleated. Even the 
benign tumors are so richlj'- vascularized and poorly organized that displacement 
of cells into vascular spaces incident to the preparation and processing of the 
microscopic sections maj'' create a false impression of malignant vascular in- 
vasion. It has, therefore, been suggested by some authors-” that the diagnosis 
of malignanc}’’ be made onl}’’ on the basis of evidence of metastasis of the tumor 
or of local invasion. 


SUMMARY 

A case of malignant pheochromocytoma with hypertension is presented. 

There have been found in the recent literature eleven cases of pheochromo- 
cj’-toma with gross or microscopic evidence of malignancy and associated with 
parox3''smal, malignant, or chronic hypertension. This is contrarj'^ to the con- 
cept derived from the earlier reviews that malignant pheochromocytomas are 
not associated with hj''pertension. 

All of these twelve cases showed unilateral involvement, which also is con- 
trary to earlier impressions that malignant pheochromocytomas are always bi- 
lateral. 

The significance of the chromaffin reaction and the difficulty of histologic 
differentiation of benign from malignant nature in pheochromocytomas are 
discussed. 
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Factors Involved in (he Experimental Therapy of Metastatic Thyroid Cancer with L. D. 

Marixelli, J. B. Truxnell, R. F. Hill akd F. W. Foote. Radiology, 61: 553-557, 

1948. 

Within one 3 'ear, 9 out of IS patients with metastatic cancer of the thyroid were selected 
for treatment with radio-iodine. In onlj- 2 patients tracer doses showed adequate initial 
retention of the isotope, warranting massive therapeutic doses. One of these cases is pre- 
sented in detail : To a nearly moribund patient, 60 millicuries of I”', and 7 days later 121 
millicuries, were given orallj'. Some improvement ensued but was interrupted by develop- 
ment of acute thyrotoxicosis, apparentlj- resulting from breakdown of metastatic tumor 
with release of large amounts of hormone. Elevated values of protein-bound plasma iodine 
supported the diagnosis. Nine months later another dose of 122 millicuries of the isotope 
was given; it was preceded bj' propylthiouracil treatment and no reaction occurred this 
time. Although neoplastic tissue was still present, about one j’ear after initiation of the 
treatment the patient had gained 55 pounds and was able to pursue some activities. On 
the basis of this and similar experiences, the authors recommend the use of radio-iodine 
in selected cases of metastatic thj'roid cancer. 

Chicago ■ Kurt Stern 

Radioactive Iodine Studies of Functional Thyroid Cancer. V. K. Frantz, E. H. Quixiby 

AND T. C. Evans. Radiology, 61; 532-552, 1948. 

In a survej’ of 139 primar}' carcinomas of the thjToid, followed for at least 5 and up to 
17 j'cars, special attention was given to the correlation of histologic type with survival and 
freedom from disease after adequate treatment. The best results were obtained in neo- 
plasms of the malignant adenoma and of the papillar 3 ’ type, that is, in tumors with the 
highest degree of differentiation and probablj’, of functional activity. 

Tracer doses of I'’‘ were administered to 32 additional patients with thj'roid cancer in 
order to studj- the isotope uptake bj' the tumors. Whereas none of the 6 undifferentiated 
carcinomas in this group showed anj' uptake of radio-iodine, the isotope did localize in 7 
out of 12 malignant adenomas and in 6 carcinomas which presented a mixture of adenoma- 
tous and papillarj' structure. Huerthle cell tumors (benign or malignant) and pure papil- 
larj' carcinomas failed to take up the isotope. 

The uptake of radio-iodine bj' thj'roid cancers is, in addition to the degree of differentia- 
tion and functional activity of the tumor, also influenced bj' the amount and activity of 
normal thj'roid tissue present. Hence tracer doses, as well as therapeutic administration 
of radio-iodine, maj' be more effective follow'ing thj'roidcctomj', supplemented in some cases 
bj' administration of thj'rotroihc hormone. On this basis a plan for the use of radio- 
iodine in selected cases of thj'roid cancer is presented bj' the authors. 

Kurt Stern 

Nitrogen Mustard Therapy for Hodgkin’s Disease, Lymphosarcoma, The Leukemias, and Other 

Disorders. M. IM. Wintrobe, and C. M. Huguley. Cancer, 1: 357-383, 1948. 

In a report complete w'ith detailed summarj' charts, the authors review' their experience 
with nitrogen mustard treatment in 102 patients affected w'ith Hodgkin’s disease, Ij'mpho- 
sarcoma, acute and chronic leukemia, and a variety of malignancies, including carcinoma 
of the lung, multiple mj'eloma and fibrosarcoma. The authors confirm the experience of 
other investigators and previous reports of their own, that clinical remission occurs mainly 
in patients w'ith Hodgkin’s disease, and to a lesser degree in Ij'mphosarcoma and chronic 
leukemia. Thej' also emphasize the efiicacj' of the drug in radiation-resistant cases and 
note a lack of response in acute leukemia. Disagreeable experiences such as nausea and 
vomiting, local thrombophlebitis at site of injection, and depressant effect on bone marrow' 
are discussed. 
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This reviewer agrees that in the dose recommended, namely 0.1 mg./Kg. body weight, 
danger of inducing hypoplasia of marrow appears to be minimal. Pyridoxine in 100 mg. 
doses, started the day before a course of treatment and continued for the full period, has 
proved useful in controlling nausea and vomiting. Local thrombophlebitis may be obvi- 
ated by injecting the nitrogen mustard through an infusion tube or simply diluting with 
blood at the time of injection. 

Brooklyn Leo M. Meyer 

Treatment of the Leukemias. G. L. Kaueh. Am. J. M. Sc., 216: 581-595, 1948. 

In a clear, concise, comprehensive review the author carefully summarizes old and new 
methods in the management of patients with acute and chronic leukemia. He discusses 
and evaluates such compounds as arsenic, urethane, nitrogen mustard, benzol, folic acid 
derivatives, urinary extracts, para-aminobenzoic acid and organometallic compounds, 
and presents the indications for the use of all forms of radiation therapy, giving particular 
attention to radioactive isotopes. He also discusses symptomatic treatment for bleeding, 
such as transfusion, penicillin, gel foam and toluidine blue. This paper is recommended 
to all those who are interested in the treatment of leukemia. A substantial bibliography 
is included. 

Leo M. Meyer 

The Histological Effects of Nitrogen Mustard on Human Tumors and Tissues. S. Spitz. 

Cancer, 1: 383-398, 1948. 

The author presents histologic data on biopsy and autopsy material obtained from 57 
fatal cases of Hodgkin’s disease, lymphosarcoma (including reticulum cell sarcoma), 
lymphocytic and myelocytic leukemia, and a variety of malignant neoplasms, treated with 
nitrogen mustard. The changes observed, particularly in lymph nodes, during varying 
periods of time after administration of the drug, are well depicted in a series of photo- 
micrographs. Of particular interest are the descriptions and photographs of severe hypo- 
plasia of the bone marrow and testes following HN- therapy. The author confirms pre- 
vious reports of the particular efficacy of this drug in Hodgkin’s disease and summarizes 
the pathologic changes. Less striking but encouraging results were obtained in the group 
of patients with reticulum cell sarcoma. No cellular changes were noted in malignant tis- 
sues from patients with epithelial tumors. No alterations were found in the adrenal glands 
or mucosa of the gastrointestinal tract. 

Leo M. Meyer 

, Bxdlet Embolism: A Case of Pulmonary Embolism Following the Entry of a Bullet into the 

Right Ventricle of the Heart. D. H. Collins. J. Path, and Bact., 60: 205, 1948. 

In the teaching of embolism, mention is alwaj'^s made of foreign bodies in the circulation. 
Collins points out that only a single paper (Straus, R. : Arch. Path., 33: 63, 1942) on solid 
metallic objects free in the channels of the cardiovascular apparatus has been published in 
recent years. He reviews the literature on the subject, which describes a total of only 8 
cases, and adds one of his own. With the aid of a homemade device a 38 5 Tar old man fired 
a Sten gun bullet, at very low velocity, into his chest, and then walked away to seek help. 
On the only x-ray films made the bullet was found to be intracardiac, moved with the 
heart beat, but did not whirl about. Eight days after injury, exploratory operation of the 
pericardium and heart wall did not disclose the bullet; an infected left hemothorax was 
drained. Death came 11 days following operation or 19 days after the attempted suicide. 

At necropsy, it was learned that the bullet had entered the right ventricle just to the 
right of the interventricular sulcus at the base of the conus arteriosus. There was a deep 
ulcer on the right side of the interventricular septum. The missile was not found in the 
heart which was elsewhere normal. 

In the left lung there was a wound of the anterior border from which bleeding had pro- 
duced the subsequently infected hemothorax. The bullet, which sometime after the pa- 
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ticnt’s admission to the hospital freed itself from its bed in the interventricular septum, 
was found in the lower primary branch of the right pulmonary artery; the tip of the bullet 
pointed distally. Two lower pulmonary lobes were infarcted, as a result. 

Fori Wmjnc, Indiana S. M. Rabsox 

The Effect of Castration on the Action of Some Barbiturates. G. R. Cameron, G. H. Cooray, 
AND S. N. De. J. Path, and Bact., 60: 239, 1948. 

More than 10 years ago the senior author noted that spayed adult rats were more sus- 
ceptible than normal female rats to pentobarbital sodium. The work was resumed after 
the war. One-half of 40 male Wistar rats were castrated, while on the other 20 animals 
onl}- laparotomy was performed. The experiments were begun after complete healing 
in all animals, and extended over 225 da 3 'S. 

It was found that the castrates had a lowered tolerance for the quick acting barbiturate 
(pentobarbital sodium) but not for the slow acting barbiturate (barbital sodium). The 
administration of testosterone was followed by improved tolerance. In the control series 
aging was accompanied bj' progressive lowering of tolerance which was not marked. 

Cameron and his co-workers suggested that this disturbed barbiturate action indicates 
an altered functional relationship between the gonads and the liver. Thej' referred to the 
work of others, including the Biskinds, who discussed the inactivation of sex hormones by 
the liver, and offered the hj'pothesis that these hormones are emploj^ed as adjuvants or 
co-enzj’mes in liver detoxication. 

S. M. Rabson 

Function and Arrangement of Bacterial Flagella. T. Y. Iungma Boltjes. J. Path, and 
Bact., 60: 275, 1948. 

Bacterial flagella were described b 3 ' Ehrenberg in 1838, and later in 1872 (Cohn), 1877 
(Koch), and 1897 (Migula). Forty - 3 "ears after Ehrenberg, van Tieghem argued that they 
were not locomotive appendages but artefacts. Pijper has recentl 3 ' revived the contro- 
versy and some of his arguments may be read in J. Path, and Bact. (68: 325, 1946). Boltjes 
has entered the arena not onl 3 '^ to challenge Pijper’s assertions of 1930 and 1931-32 that 
flagellation does not exist, but that flagella are staining artefacts. Both papers must be 
read to appreciate the vivacity of the arguments and the evidence mustered to support 
them. Boltjes’ paper has some of the clearest electron photomicrographs this reviewer 
has 3 ’et seen reproduced. 

S. AI. Rabson 

The Weltmann Reaction in Infantile Tuberculosis. Gustavo Cardelle, Antonio Seller 
and Alej.\ndro del Frade. Revista Cubana de Laboratorio Clinico, 2: 165-179, Janu- 
ar 3 ’’-March, 1948. 

The Weltmann reaction was used in 47 cases of infantile tuberculosis of different clinical 
t 3 'pes. In 90 per cent of inactive cases the reaction was normal. In 80 per cent of primary 
pulmonar 3 '’ lesions the reaction recorded a shift to the left, generally in tubes five or four. 

In cases of primary pulmonar 3 ’’ or meningeal lesions which were treated (sulfonamides 
or streptom 3 fcin), the reaction returned progressivel 3 ' to normal as the patient improved 
clinicall 3 \ The reaction, therefore, is useful in evaluating the activit 3 ' of tuberculous le- 
sions, their exudative tendenc 3 ’' and the role of coincidental or intercurrent disease which 
might modif 3 ^ the picture. 

Cincinnati Y’illtam AIcKee Germain 

The Kline Cardiolipin Reaction in the Serodiagnosis of Congenital Syphilis. Antonio Seller, 
Ale.tandro del Frade and Alberto Martinez. Revista Cubana de Laboratorio 
Clinico, 2: 186-190, Januar 3 '-AIarch, 1948. 

An evaluation of the Kline test with cardiolipin antigen was made on 910 serums (910 
cases) in congenital S 3 ’philis. Parallel control tests were done using the standard Kahn, 
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the Meinicke (MKR II), the Mazzini (F) and the Sellek II antigens. Of the 910 serums, 
81 were positive with one or more of the tests used. Of the 81 positives, the Kahn reaction 
was positive in 70 per cent; the Meinicke in 70 per cent, the Mazzini in 72.7 per cent and the 
Kline (cardiolipin) in 76.5 per cent. Of the positive serums 22 per cent were so recorded 
on the basis of a single positive test. 

The principal virtues of the Kline cardiolipin reaction, apart from its sensitivity, are 
(1) the easy reading of the results, (2) the practical absence of doubtful cases, and (3) the 
scant number of positives of one plus intensit 5 f. 

William IMcKee Germain 

Pseudohemophilia: Report of a Case Simulating Acute Appendicitis. George L. Calvy. U. 

S. Naval Med. Bull., 48: 616-620, 1948. 

An eighteen year old white male had experienced several episodes of acute abdominal 
pain, during one of which he was hospitalized and prepared for surgery. However, he 
underwent marked rapid improvement and surgery was not performed. While on board 
ship, the patient developed a cramping, para-umbilical pain on arising, and became nause- 
ated. Bj' noon, the pain had shifted to the right lower quadrant of the abdomen and 
malaise was prominent. On examination, there was point tenderness in the right lower 
quadrant, and the spleen was palpable. No petechiae or ecchymoscs were seen. During 
routine pre-operative laboratory tests, a bleeding time of 7^ minutes (Duke) was noted; 
the technician experienced great difficulty in stopping the blood flow from the ear puncture. 

Surgery was again postponed and a more thorough workup begun. This disclosed micro- 
scopic hematuria, normal coagulation time (Burker) with a non-retractable clot, prolonged 
bleeding time, normal platelet count, and a positive capillary fragility test (Rumpcll- 
Leeds). 

Family history revealed that a sister had died suddenly from a “blood clot on the brain”. 
Allergic, rheumatic, and hemorrhagic disease was denied. 

The patient was treated conservatively and with blood transfusion, and made complete 
recovery. The author believed that the abdominal pain was due to hemorrhage into the 
mesenteric root. He also discusses the entity known as pseudohemophilia (von Wille- 
brand type). 

Cleveland Ben Fisher 

The Effect of Heparin and Dicumarol Anticoagulant Therapy Upon the Erythrocyte Sedimen- 
tation Bate. Stuart W. Cosgriff. J. Clin. Investigation, 27: 436-438, 1948. 

In spite of the frequent reports of use of heparin and Dicumarol, there is no unanimity 
in the literature as to the effect of these drugs on the erythroc 3 de sedimentation rate per 
se. Since the sedimentation rate is a test of some importance in the diagnosis, prognosis, 
and treatment of certain diseases in which anticoagulants are used, it was felt that some 
definitive information would be necessary. 

Dicumarol was given orally to ten subjects with stabilized sedimentation rates. Clini- 
cal doses were given, beginning with 300 mg. on the first daJ^ Heparin was administered 
intravenously in 50 mg. doses. Sedimentation rates (W’^estergren) were determined before 
giving the medication, 30 minutes after the heparin, and at several later intervals. 

It was found that in the dosages emplojmd clinicallj'', heparin and Dicumarol did not 
significantly alter the erythrocj'te sedimentation rate. The test can be used concurrently 
with anticoagulant therapy in the prognostic and therapeutic evaluation of thrombotic 
conditions. 


Be.n Fisher 
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Bronchogenic Carcinoma and Adenoma. With a Chapter on Mediastinal Tumors. By B. 

M. Fried, M.D., Associate Attending Physician, Montefiore Hospital for Chronic Dis- 
eases, New York. 306 pp., IIS figs., 19 tables. $ 6 . 00 . Baltimore: The Williams & 

Wilkins Compan3', 1948 . 

This book is, in a sense, a revision of the author’s monograph on this subject entitled 
Primary Carcinoma of the Lung, published in 1932 . However, no reference is made in the 
preface to this previous contribution and Fried has chosen not to offer this book as a 
second edition of his previous one. 

The first one hundred and five pages are devoted to a general basic consideration of the 
subject in which the author’s previous extensive investigations in pulmonarj’ diseases arc 
well represented. This section consists of four chapters and includes pathologic features 
and classification, etiolog\’ and metastasis. The prevalence of primar3' pulmonar3’' cancer 
and the apparent versus the real increase of this disease are thoroughl3' discussed, with the 
author expressing the opinion that in all likelihood the increase has been more apparent 
than real. 

Chapters V and VI deal with clinical manifestations and here the author quite admirabB' 
and forcibl3'’ calls attention to the at3'pical clinical features so often present: the silent or 
inapparent” stage, often of considerable duration, the necessit3^ for recognizing and inter- 
preting earl3' manifestations and the realization that recognition onl3'’ of t 3 'pical S 3 ’'mptoms 
usuall3’' results in the diagnosis of a lesion which is alread3’ untreatable. 

Chapters VII and VIII are entitled Superior Pulmonary Sulcus Tumors and Hyper- 
trophic Pulmonar3' Osteoarthropath3'. Of the latter, the author reviews the existing un- 
satisfactor3’' theories of pathogenesis, expresses the interesting viewpoint that a disturbance 
in the function of organs of internal secretion might be responsible and suggests that the 
cause ma3' not be remote from that of acromegal3', and that pituitar3' d3'sfunction might 
be a factor. 

Chapter IX, consisting of seventeen pages, deals with radiographic and histologic diag- 
nosis and, in the next chapter, radiation therap3' and surgical treatment are briefl3' dis- 
cussed. 

The chapter on bronchiogenic adenoma gives a ver3' good review of the nature and 
modern concept of this interesting tumor and presents objectivel3' the controvers3' be- 
tween those who believe that this is a benign neoplasm and those who consider it potentially 
or actuall3' malignant. The author appears to agree with the latter and states, “One no 
longer considers that the treatment of the visible segment of the adenoma is sufficient alone 
to cure the disease.’’ 

The last chapter presents a comprehensive discussion of mediastinal tumors. 

The author has inserted three short supplements. The one dealing with alveolar cell 
cancer and adenomatosis of the lungs calls attention to the similarit3’ of these two lesions 
in humans to epizootic adenomatosis in sheep and the possibilit3' that the latter is caused by 
a filterable virus. Supplement II considers bronchiogenic cancer combined with pulmonaiy 
tuberculosis and consists entire^' of illustrative case histories with no general discussion of 
possible etiologic relationship. The third supplement consists of a brief discussion of 
bronchiogenic mesodermal tumors in which chondroma and lciom3’oma arc discussed. 

This book provides the reader with a thorough and authoritative presentation b3' a com- 
petent observer of a subject of primar3' importance in the field of oncolog3'. All phases are 
faithful^’ presented. The bibliograplu' is complete and the summaries and comments 
frequenth' found at the end of a chapter arc a valuable feature. 

Detroit Osborne A. Brines 

Education for Professional Eesponsibilily. A 203 page report of the “Inter-Professions 

Conference on Education for Professional Responsibilit3’’’ held at Buck Hills, Penns3’l- 
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Vania, April 12, 13, and 14, 1948. Pittsburgh: The Carnegie Press, Carnegie Institute 
of Technology, 1948. 

As stated in the Foreword, the subject matter of the Conference was confined to five 
professions, represented by teachers from schools of divinity, medicine, law, engineering, 
and business. Owing to the widespread and stimulating interest in the Conference, the 
formal papers were published in the present book form. There is appended a three page 
list of brief bibliographies on professional education. 

The report of the first session of the Conference comprises eight papers on the Objectives 
of Professional Education. The second session comprises si.v papersori Contents and Meth- 
ods while the third session consists of five papers devoted to Social and Humanistic As- 
pects of Professional Education. 

The publication of these interesting papers side by side in book form is of considerable 
advantage to the reader. There is evidentl 5 ' an awareness among teachers in our profes- 
sional schools that all is not w'ell with our far-flung complex society, and that the impact of 
war w'ithout peace is bringing society’s illness into bold relief. It is apparent that the 
problem of social and public responsibility in professional education has been neglected 
and must, henceforth, receive more attention. 

Objectives, curricula, and methods in teaching are roundly criticized by teachers them- 
selves, yet there is a wholesome constructiveness throughout their criticism which has im- 
pressed this reviewer very favorably. The reader who is perchance looking for something 
to sell will acquire nothing from this timely collection of papers, but he should gain a very 
desirable insight into, and perspective of, modern professional education, not only in action 
but under fire. 

Davcnporl, Iowa F. H. Lamb 

Manual of Veterinary Clitiical Parasitology. By Edward A. Benbrook, V.M.D., Pro- 
fessor and Head of the Department of Veterinary Pathology, Iowa State College and 
Margaret W. Sloss, B.S., D.V.M., M.S., Assistant Professor of Veterinary Pathology, 
Iowa State College, Ames, Iowa. 187 pp., 243 figs. $4.50. Ames, Iowa: The Iowa 
State College Press, 1948. 

The book is divided into three sections, the first of which deals with examination of feces 
of domestic animals and fowl for parasitism. There is a detailed description of the technic, 
followed by eighty pages of excellent photomicrographs depicting the ova and larvae of 
such parasites as are likely to be encountered and certain objects which may be mistaken 
for parasites b 3 >' the untrained. The second section describes the methods used in the c.x- 
amination of the skin for evidence of parasitic mites. Following a brief classification, there 
is a short description of the more important species and again excellent illustrations, chiefly 
photomicrographs, although there are some good line drawings illustrating points of dif- 
ferentiation of the species. The third section is entitled The Diagnosis of Lice Infestations. 
There is a list of the species and their hosts and ten pages of illustrations. There are 
twenty-one pages of references. 

While the book is obviously intended for the student and practitioner of Veterinary Med- 
icine, this reviewer is glad to have it in his librarj’^ for he, like manj' clinical pathologists, 
has occasion to give aid to the veterinarian. 

Rochester , New York W. S. Thomas 

Symposia on Nxdrition of the Robert Gould Research Foundation. Volume 1. Nutritional 
Anemia. Edited by Arthur Lejwa. 194 pp., 73 figs., 10 tables. Cincinnati: The 
Robert Gould Research Foundation, Inc., 1947. 

The book is a collection of papers prepared for the Sj^mposium on Nutritional Anemia 
organized by the Robert Gould Research Foundation and held in Cincinnati in October 
1947. It includes works on the phj-siologic aspects of anemia, treatment of nutritional 
anemia with emphasis on the use of folic acid, iron, vitamin B complex and vitamin C, as 
well as discussions of the metabolism of folic acid, iron and copper. Some of the material 
is of more interest to the clinician than the pathologist, ;ilthough readers especially con- 


258 


BOOKS HECErVTSD 


cerned with liematolog}' will find all the papers informative. Two articles may be singled 
out as being of particular interest to pathologists. The discussion of the megaloblastic 
anemia syndrome of infancy by Wolf W. Zuelzer is not onl}" an important addition to the 
hematologic literature but is also an excellent example of the significant contribution which 
a pathologist can make in the field of clinical research. Perhaps the most useful paper is 
the review of the clinical and physiologic aspects of the anemic state presented bj’- Maxwell 
iM. Wintrobe. This can be read with profit bj”- all pathologists desiring an authorative 
background of information on anemias in general, as seen from the clinician’s point of view 
and, as such, offers a concise and interesting source of invaluable data which would be of 
help in the preparation of discussions of cases in which anemia is a factor contributing to 
the clinicopathologic picture. 

Detroit Lawrence Berman 
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TECHNICAL SECTION 


A METHOD OF DETERMINING THE DISTRIBUTION OF 
ERYTHROCYTE FRAGILITY IN HUMAN BLOOD* 

E. E. EOKER. Ph.D.. C. W. HIATT, Ph.D., AND L. M. BARR, B.S. 

From the InslUute of Pathology, Western Reserve University, and the University Hospitals 

Cleveland, Ohio 

Although erythrocj^te fragility tests of the type described by Todd and San- 
ford^ are commonly used to aid in the diagnosis of red cell dj^scrasias, the methods 
do not provide a high order of accuracy. Such tests also fail to provide any in- 
formation about the distribution of fragility among the red cell population. 

The use of a photoelectric colorimeter for the measurement of percentage of 
hemolysis, as described below, gives a considerable increase in accuracy of the 
method. In this method the data are arranged in such a manner that the final 
record obtained in each test is a Fragility Distribution Plot which represents 
approximately the variation in resistance to hypotonic lysis among the cells 
of the population examined. 

METHOD 

Reagents 

A stock solution of 0.85 per cent sodium chloride is prepared by dissolving 
8.5 Gm. of C.P. NaCl (dried to constant weight) in distilled water to a total 
volume of one liter. 

Dilutions of the stock solution are made, as indicated in Table 1, to provide 
twelve hypotonic salt solutions of regularly varying salt concentration. It is 
convenient to use two 100 ml. burets in the preparation of the dilutions, one 
buret being used for the stock salt solution, the other for the distilled water 
diluent. The dilutions should be prepared with great care and stored in dried, 
tightly stoppered bottles. 

Blood samples are collected by allowing 5 ml. of the patient’s blood to flow 
directly from the syringe into 1 ml. of 1.4 per cent sodium oxalate solution in 
a 10 ml. test tube. The tube is stoppered and agitated gentl}'’ to effect thorough 
mixing. 

The erythrocytes are sedimented by centrifugation at low speed (1000 r.p.m.) 
and washed twice in 10 ml. of 0.85 per cent saline to remove the plasma. The 
washed cells are then resuspended in 0.85 per cent saline to such concentration 
that, when 1 ml. of the suspension is mixed with 4 ml. of distilled water, complete 
hemolysis results and the clear solution yields a reading of 300 ± 10 on the IGett- 
Summerson Photoelectric Colorimeter using the green ( ^ 54) filter. 

Procedure 

TSvelve clean, dry colorimeter tubes are assembled for each cell suspension to 
be tested. The tubes are numbered from 1 to 12, and 4 ml. of the corresponding 

* Aided by a grant from The Commonwealth Fund, New 1 ork, N. Y. 
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diluted saline solution (see Table 1) is placed in each tube. A separate pipet is 
used for each of the twelve solutions to avoid errors of dilution. Then 1 ml. of 
the prepared cell suspension is added to each tube. The contents of the tubes 
are mixed thoroughly and allowed to incubate for 15 minutes at 37 C. 

The tubes are then centrifuged for 5 minutes at 1500 r.p.m. to sediment the 
unhemolyzed cells. Each tube is placed in succession in the colorimeter, and a 
colorimeter reading of the clear supernatant fluid is obtained. The readings 
are recorded on a mimeographed data sheet of the type shown in Figure 1 . 

Each colorimeter reading (column 3) is subtracted from the reading directly 
above it, and the difference is entered in column 4 opposite the lesser reading. 

The Fragility Distribution Plot is made on the chart below (Figure 1) by enter- 
ing a point on the chart for each tube. The ordinate of each point is the value 

TABLE 1 


Preparation of Hypotonic Saline Solutions 


SOLUTION’ NO. 

ML. 0.85% NaCl 

ML. DISTILLED WATER 

1 

15.5 

84.5 

2 

22.8 

77.2 

3 


70.0 

4 

37.3 


5 

44.7 

55.3 

G 

52.0 

48.0 

7 

59.4 

40.6 

8 

66.7 

33.3 

9 

74.1 

1 25.9 

10 

81.5 

1 18.5 

11 

88.8 

1 11.2 

12 

96.2 

3.8 


of the colorimeter reading difference, and the abscissa is the Plot Number listed 
in column 5. The points are connected by a series of straight lines to complete 
the graph. 


DISCUSSION 

In the procedure outlined above it will be seen that plotting the colorimeter 
reading difference against salt concentration yields an approximate expression 
of the first derivative of the curve of per cent of hemolysis versus salt concent ra- 
tion. The Fragility Distribution Plot is essentially an approximation of the 
distribution of resistance to lysis. The vertical axis of the graph represents, in 
arbitrary units, the rate of change in hemolysis, and the horizontal axis represents 
the total salt concentration. 

The concentrations of the twelve hypotonic saline solutions used have been 
chosen so that when 4 ml. of each solution is mixed with 1 ml. of the suspension 
of cells, the over-all salt concentrations are those listed in column 1, Figure 1. 
Allowance has been made for the volume occupied b.y the cells themselves b}’^ 
application of the following formula, which is based upon the assumption that 
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Figure 1 


Form of the Data Sheet for Obtaining the Fragility Distribution Plot 



the prepared cell suspension contains approximately one per cent by volume of 
cells; 


Over-all NaCl concentration 
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wliere v = ml. of 0.85 per cent NaCl solution contained in 4 ml. of the dilute 
solution (see Table 1). 

The method desci-ibed above is proposed as a valuable technic for routine 
clinical use. To illustrate the tjTpe of result obtained with the method in this 
laboratory, the examples shown in Figures 2 and 3 are presented. 

Figure 2 is a composite diagram of the Fragility Distribution Plots obtained 
for six ostensibl}’’ normal bloods. The sjnnmetry of the curves is consistent with 


Composite Diagram of fragility Distribution Plots 
of 5ix Normal Bloods, 



Fig. 2 


the early observation of Madsen- that the resistance to lysis among the cells of 
an 3 ’’ monodisperse population should follow the normal Gaussian distribution 
curve. The plots for the six normal specimens reported here serve to delineate 
a narrow range for normal variation, the center of area of each curve occurring 
between 0.46 and 0.48 per cent NaCl. Sufficient samples have not jTt been 
examined to designate completelj’^ the normal range of variation, but the data 
presented in Figure 2 justifj’' the conclusion that a fairlj’’ well defined noimal 
range exists. 




Colorimeter Rea.ding Difference 
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In a series of abnormal bloods studied, striking differences in the position, 
breadth, and symmetry of the Fragility Distribution Plots have been noted. 
Of particular interest is the unusual type of distribution found to occur in the 
several cases of pernicious anemia studied. Four of these plots are reproduced 
in Figure 3. These plots seem to represent biphasic distribution curves, suggest- 

Tr agility Distribution Plot^s in Cases of 
Pernicious Anemia 



NaCI. per cent NaCL per cent 



NaCl. per cent NaCl. per cent 

Fig. 3 

ing the presence of two distinct t3T5es of cells, discernible on the basis of relative 
hypotonic fragility. In the plot shown in Figure 3D, the curve is not distinctly 
biphasic, but shows an incipient peak in the appro.vimate location of the second- 
ary peaks of the other curves in the series. In this case, the patient had recentlj' 
been found to have pernicious anemia, and therapj'^ had just been commenced. 
The other plots represent cases of longer duration with prolonged therapjL 
From the work of Buckman and MacNaugher,^ who showed that the reticu- 
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lated erythrocytes in cases of pernicious anemia were abnormally fragile, it is not 
unreasonable to assume that the secondarj’^ peak represents reticulocytes. Fur- 
ther work is necessary to verify this assumption. 

The correlation of the test with other clinical data obtained for normal and 
pathologic bloods, including serial studies of patients under treatment, is a 
necessary prerequisite to the standardization of the method. When sufficiently 
amplified in terms of clinical data, the method should prove to be valuable in 
the differential diagnosis of anemias and in following cases under treatment. 

SUMMARY 

Details are given of a method for determining the approximate distribution 
of fragility among the erythrocytes of a given population. The results are ex- 
pressed in the form of a Fragilitj’’ Distribution Plot which, by its position, 
breadth, and sjmmetry, represents the condition of the red cells with respect 
to fragility. 

The Fragility Distribution Plots obtained in four cases of pernicious anemia 
occur as biphasic distribution curves, indicating the presence of two types of red 
cells, one type distinctly more fragile than the other. 

The method is proposed as one which, after a more thorough correlation with 
clinical data, may be expected to be useful in the diagnosis and treatment of 
anemias. 
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TITRATION OF PHYSIOLOGIC AND IMMUNE ANTIBODIES WITH 
WASHED AND UNWASHED ERYTHROCYTES* 

J. GUREVITCH, M.D., Z. POLISHUK, M.D., and D. HERMONI, M.Sc. 

From the Department of Bacteriology and Serology and the Department of Obstetrics 
and Gynecology of the Rothschild-Hadassah University Hospital, 

Jerusalem, Palestine 

Distinct differences in the behavior of natural and immune antibodies have 
been reported. Studies on the influence of temperature on the titer of iso- 
agglutinins have shown that the titers of the serums examined were highest at 
low temperatures, gave distinct reactions at 37 C., and were lowest at high 
temperatures. Irregular agglutinins, however, were found to act best at higher 
temperatures.® The early observations on the behavior of Rh agglutinins® led 
to the conclusion that they act best at 37 C. and were, therefore, called “warm” 
agglutinins. Further studies on the thermal range of anti-Rh agglutinins and 
iso-agglutinins have confirmed the above observations.- Another distinction 
between immune and physiologic agglutinins was found when these were titrated 
in human serum^ and different albumin-containing mediums.^ While the use of 
serum, as a diluent in titration, enhanced the action of immune agglutinins, it 
had no influence on the titers of physiologic antibodies. 

In the course of earlier studies on the mechanism of the conglutination technic 
in titrating Rh antiserums, we made the observation of distinct differences in 
behavior of physiologic and immune antibodies, when titrated with washed and 
unwashed erythrocytes. The following is a report of a study on this subject. 

MATERIALS AND METHOD 

Twenty-three normal serums and 15 immune serums were used for this experi- 
ment. Of these latter, 6 serums were obtained from Rh-negative women with 
signs of anti-Rh immunization, 7 from women with signs of immunization to 
A or B antigens, and two were anti-Rh test serums. The serums were titrated 
by serial dilution in saline. To each tube in the first row, one drop of 2 per 
cent unwashed erythrocyte suspension was added and to each tube in the second 
row one drop of 2 per cent suspension of erythrocytes which had had three 
washings in saline. Reading of results was made for the anti-Rh serums after 
incubation of one hour at 37 C. and for the anti-A and anti-B serums after one 
hour at room temperature. The final titer was checked both macroscopically 
and microscopically. A difference of at least two test tubes in titration by 
serial dilution was considered as significant. 

RESULTS 

The results obtained by the titration of physiologic antibodies in normal 
saline (Table 1) are uniform and clear-cut. No differences were found between 
the titers of physiologic agglutinins with washed and unwashed erythroc 3 ''tes. 

* Received for publication, September 30, 1948. 
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TABLE 1 


Titration of Normal Serums ivith Washed and Unm'ashed Erythrocytes 


SERUM N’UilBER 

GROUP 

TITER WTTn UN'WASIIED 
ERYTHROCYTES 

TITER WITH WASHED 
ERYTHROCYTES 

1 

A 

1:16 

1:16 

2 

A 

1:16 

1:16 

3 

A 

1:32 

1:32 

4 

A 

1:4 

1:8 

5 

A 

1:8 

1:8 

6 

A 

1:32 

1:64 

7 

A 

1:16 

1:32 

s 

A 

1:64 

1:64 

9 

A 

1:8 

1:16 

10 

A 

1:32 

1:16 

11 

A 

1:64 

1:64 

12 

A 

1:16 

1:16 

13 

B 

1:32 

1 1:32 

14 

B 

1:16 

1:32 

15 

B 

1:8 

1:8 

16 

B 

1:16 

1:16 

17 

B 

1:32 

1:32 

CO 

B 

1:16 

1:16 

19 

B 

1:16 

1:16 

20 

B 

1:16 

1:16 

21 

B 

1:8 

1:16 

22 

B 

1:16 

1:32 

23 

B 

1:64 

1:64 


TABLE 2 

Titration of Immune Serums mttii Washed and Unwashed Ery'throcytes 


SERUM NUMBER 

AGGLUTININS 

TITER WITH UNWASHED 
ERYTHROCYTES 

TITER WITH WASHED 
ERYTHROCYTES 

1 

anti-A 

1:128 

1:32 

2 

anti-A 

1:64000 

1:2000 

3 

anti-A 

1:8000 

1:512 

4 

anti-A 

1:4000 

1:512 

5 

anti-A 

1:4000 

1:1000 

6 

anti-B 

1:1024 

1:64 

7 

anti-B 

1:128 

1:32 

8 

anti-Rh 

1:32 

1:1 

9 

anti-Rh 

1:16 

l:2± 

10 

anti-Rh 

1:16 

1:4 

11 

anti-Rh 

1:16 

1:16 

12 

anti-Rh 

1:64 

1:64± 

13 

anti-Rh 

1:2 

1;4± 

14 

anti-Rh 

l:l 

l:l 

15 

anti-Rh 

1:2 

1:2 


The results of titration of 15 immune serums are summarized in Table 2. 
Distinctly lower titers of the immune antibodies were established in 10 serums 
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when titrated with washed eiythrocytes, as compared inth the results obtained 
in the titration with unwashed erythrocytes. No differences in titer were 
observed in 5 of the immune serums, all of which were anti-Rh serums. In 
3 of the anti-Rh serums the titer obtained with unwashed eiythrocytes was low 
(1 or 2 units). Two of these anti-Rh serums were test serums. 

DISCUSSION 

The results of titration of immune and physiologic antibodies with washed 
and unwashed eiythrocytes seem to present an additional method for dif- 
ferentiating these two biologically different antibodies. 

In a perusal of the literature, an early study by Hamburger’ was found on 
the agglutinability and absorptive capacity of washed eiythrocytes. This author 
could not find any differences in the agglutinability of normal red blood cells, 
when examined with normal A or B serums, even after 10 washings in normal 
saline. Although in trying to determine the properties of the different anti- 
bodies in serums we started from a different angle, our results corroborate the 
findings of Hamburger. There is no need for 10 washings, inasmuch as 3 con- 
secutive washings with saline are safe enough to produce eiythrocytes that are 
free of serum proteins. 

The results of our studies with physiologic and immune anti-A and anti-B 
serums point to a distinct difference in property of phj'-siologic and immune 
antibodies. No differences could be found in the titration of physiologic an- 
tibodies when performed with unwashed or washed erythrocjdes, while distinct 
differences in the results of titration of the immune serums were observed. 
These differences were especially noticeable in the titration of the anti-A 
and anti-B immune serums, in which the original titer was much higher than in 
the anti-Rh immune semms. In reading the results of titration, a difference of 
two tubes was considered as significant. In the titration of the anti-A and 
anti-B serums, differences of 3, 4 and up to 6 tubes were found. Of the 8 anti-Rh 
serums, 3 gave significantly higher titers with unwashed eiythrocytes than with 
washed ei^dhrocytes. In 5 anti-Rh serums, no differences in titer could be 
found in tests with washed and unwashed erythrocytes. 

One of two possibilities must be considered in seeking an explanation for the 
above observation; (1) The washing of the eiythrocytes reduced the agglutin- 
ability of the red blood cells, or (2) the washing of the eiythrocytes frees them 
from some of the serum proteins present in the suspension of the eiythrocytes. 
The results of titration with physiologic antibodies, as well as the above-men- 
tioned studies by Hamburger, prove that the agglutinability of the erythrocj’’tes 
is not reduced by several or manj'- consecutive washings. 

As has already been observed, the presence of serum proteins or albumin 
distinctly enhances the action of immune antibodies. This is apparcntlj" the 
basis for the conglutination reactions. It would thus seem, in titrations with 
immune antiserums, that the presence of senim proteins in unwashed eiyth- 
rocytes is the cause of the higher titers obseiwed with unwashed cells as com- 
pared with tests made with washed eiythrocytes (Table 2). The titration 
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of antibodies with washed and unwashed erythrocj'-tes presents another possible 
method for differentiating between physiologic and immune antibodies. 

SUMMARY 

1. The results of a study on the titration of phj’-siologic and immune anti- 
bodies with unwashed and washed erj’-throc 5 ’’tes are reported. 

2. Twenty-three normal serums and 15 immune serums were used in the 
study. Whereas phi'^siologic antibodies gave no differences in titration when 
tested with unwashed and with washed eiythroc 3 ’'tes, immune antibodies showed 
distinctlj’’ higher titers when titrated with unwashed erj'’throcytes than with 
washed red blood cells. 

3. The results indicate a new method of differentiating immune and plysio- 
logic antibodies. 
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METHODS OF CONCENTRATING ACID-FAST BACILLI* 

H. J. CORPER, M.D., and CLARENCE R. NELSON, B.S.f 

From ihe Research Department, National Jewish Hospital, Denver, Colorado, and 
University of Colorado School of Medicine, Denver, Colorado 

This paper concerns an evaluation of various methods which have been pro- 
posed for concentration of tubercle bacilli in pathologic bodily fluids prior to their 
culture. 

One of the earliest concentration methods was recommended by TJhlenhuth 
and co-workers® ■ who used “Antifonnin”, a trade preparation of uncertain com- 
position consisting for the most part of sodium hypochlorite. This material 
digests the undesired tissue and cellular debris and does not disturb too seriously 
the I orphology of acid-fast bacilli. 

At.:ie from the use of the hypochlorite itself, there have been numerous 
attempts to use other agents as digestants, including the digestive enz 3 Tnes, 
pyridine,^ various concentrations of sodium hydroxide,” potassium hydroxide,® 
ammonia,® urea,'* sodium carbonate (with autoclaving),®- *'’• and even dis- 
tilled water® and acetic acid. Digestion is followed in some cases bj" precipitation 
or flocculation with aluminum, zinc or iron salts. Light benzene or gasoline 
products have been used after the hypochlorite digestion to float the bacilli in an 
internjediate surface layer. Likewise chlorofonm,® • which settles to the bottom, 
was used to obtain zonal separation. Commercial "Antiformin”, however, unless 
tested frequently, is too uncertain in concentration to produce satisfactory 
digestion'. 

Various authors have claimed special merit and efficiency for their own particu- 
lar modifications of the concentration technic; concentration of acid-fast bacilli 
in sputum samples have been recorded up to 240 times the original numbers. 

In 1939, “Tergitol” (sodium octyl sulphate),'® a new organic wetting agent, 
was introduced. It was claimed to have a more rapid and complete action than 
any other digestant used previously. However, it was soon modified. One part 
o'" ■' '’ergitol penetrant 08”, 1 part of 4 per cent sodium hydroxide and 1 part of 

ater was used, but this was again replaced later by equal parts of “Tergitol 08” 
a- ■ avelle water (containssodium hypochlorite) . The latter mixture gave a more 
uniiorm digestion but had to be prepared frequently. No controlled evidence 
was presented to confirm the value of “Tergitol” in sodium hj^pochlorite mixtures. 
Moi-e recently, “Clorox”, a commercial alkaline sodium hj’-pochlorite solution, 

* This investigation was aided by a gift from Lothair S. Kohnstamm in memory of 
Madeline P. Kohnstamm. 

Presented at the Twenty-Seventh Annual Meeting of the American Society of Clinical 
Pathologists, in Chicago, October 14, 1948. 

Received for publication, October 5, 1948. 

t The following participated in this work and its interpretations: Dr. M. L. Cohn, J. 
Shrewsbury, William Bain, Varnum Tefft, S. A. Hartman, Allison Sykes and David 
Minkowitz. 
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lias Iieen recommended'^- and it was claimed that 15 per cent more positive 
results were obtained with it than by the smear method. 

STANDARDIZATION OF DIGESTANT 

It is obvious from the literature that commercial sodium h 3 ’-pochlorite is sub- 
ject to deterioration and that it maj’- lose over 50 per cent of its activity within 
one j’-ear.'" Sodium hypochlorite can be tested for activity bj’’ a simple method 
wliich gives an accurate estimation both of the amount of sodium hj’^pochlorite 
and of available chlorine.' 

In routine examinations bj’- concentration methods where definite quantities of 
hj’-pochlorite solutions should be emploj’-ed, standardization of these hypochlorite 
solutions becomes imperative. 

Sodium hypochlorite can be prepared as follows: To 75 grams of pure sodium 
carbonate dissolved in 500 ml. of distilled water is added 50 grams of a stable 
high-test calcium hypochlorite.* The mixture is allowed to stand in the dark foi- 
ls hours with occasional shaking. The precipitated calcium carbonate is re- 
moved bj’’ filtration, and the sodium hypochlorite filtrate is then stored in brown 
bottles at refrigerator temperature. Crystals may separate out at this temper- 
ature but can be redissolved by gentle warming. This solution is stable at 
refrigerator temperature and should retain its potency from three to six months. 
It should contain about 6 per cent of available chlorine. 

EXPERIMENTS AND RESULTS 

It is well known that tubercle bacilli present in naturally expectorated sputum 
have an extremely irregular distribution. In addition, there is the factor of 
dilution bj'- saliva and other secretions from the upper respiratory tract. In 
spite of this, the direct smear method carefully performed has yielded fairly good 
results in most cases of “open” pulmonary tuberculosis. However, the method 
is limited by the small amount of material which can be examined microscopically 
in a reasonable length of time. 

To note the effect of mechanical homogenization of a positive sputum upon 
the finding of bacilli, sputums were examined by smears before and after mechani- 
cal homogenization and before and after concentration with sodium h 5 'pochlorite. 

It appears obvious from the results recorded in Table 1 that liomogenization 
of positive sputums did not succeed in increasing the frequencj’’ of finding of 
bacilli either bj’’ the direct smear or bj'- the sodium hypochlorite method. An 
attempt was then made to determine the value of “concentration” with a negative 
sputum (from a nontuberculous bronchiectatic patient) to which graded 
amounts of a fine suspension of tubercle bacilli had been added. Tiie results of 
such a test, recorded in Table 2, indicate that a tenfold increase in bacillary con- 
centration may be achieved. This finding should be considered in the light of 
results of culture methods in which a few bacilli can be expected to multiply and 
jdeld positive findings. 

* II. T. H., manufactured bj- the ^lathieson Alkali Works, Inc., New York, N. Y., is such 
a preparation. 
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TABLE 1 

Effect of Mechanical Homogenization” Of Sputum on the 
Distribution op Acid-Fast Bacilli 


SPUTUM NUMBER 

METHOD or EXAitIXATION* 

Before Homogenization 

After Homogenization 

Direct smear*^ 

NaOCl” 

Direct smear 

NaOCl 

1 

1S0>> 


94 

1140 

2 

0 

27 

0 

62 

3 

s 

29 

0 

5S4 

4 

6 

1640 

36 

1272 

5 

34 


93 

8000 

6 

0 

73 

5 

31 

. 7 

0 

172 

14 

600 

8 

55 

1475 

22 

2000 


“ A motor driven mechanical paddle with pendulous motion, vibrating over a small arc 
at 1725 vibrations per minute, was used to homogenize the specimens. 

The direct smear was made by placing a uniform spread of suitable thickness for good 
examination, covering a width from ^ to § inch on a 3 x 1 inch slide. 

“ The NaOCl procedure was performed on 3 ml. of sputum using a standard technic with 
up to 3 volumes, depending on the consistency of the sputum, of a 3 per cent NaOCl solu- 
tion. The material was mixed well for 10 to 20 minutes, centrifuged at 3000 r.p.m. for 20 
minutes and drained. One drop of water was added to the sediment which was mixed well 
and all of it was then transferred to a slide, then air-dried, heat-fixed and stained for acid- 
fast bacilli. 

The numerals indicate the numbers of acid-fast bacilli found in 100 oil-immersion 
fields. 


TABLE 2 

Effect of “Concentration” on the Microscopic Demonstration of Tubercle Bacilli 

Added to Sputum 


METHOD 


NUMBER OF ADDED TO 1 ML. OF 

MICROSCOPICALLV-NEGATIVn SPUTUM 



10,000.000 


100,000 

10,000 

1,000 

Direct smear 

214>' 

21 

0 



NaOCl 

— 


12” 



NaOCl -f “Tergitol 08” (Ref. 15) 

— 


O'* 




“ 1 mg. of bacilli is equivalent to about one billion bacilli. 

The numerals indicate the average numbers of bacilli found per 100 oil-immersion 
fields. 

” Of 19 separate determinations, 10 were negative. The number indicates the average 
count of bacilli found in 19 tests. 

<* 7 of 10 tests were negative. 


In order to learn more about the effect of “Tergitol 08” with and without 
hj^pochlorite, both on recovery of tubercle bacilli and on its digestive action on 
sputum, the following tests were performed. In one set of tests, fine suspensions 
of tubercle bacilli were treated with saline solutions of different strengths, and 
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also with “Tergitol OS” and/or sodium hj>’pochlorite. It was found that 
“Tergitol 08” compared with the isotonic saline solution, had no appreciable 
elTect upon the tubercle bacilli as determined bj*^ the volume of the sediment of 
bacilli resulting after centrifugation. On the other hand, sodium hypochlorite 
alone caused a definite decrease in the volume of bacillaiy sediment, and this was 
not affected appreciably by the use of “Tergitol OS” in combination with the 
sodium hypochlorite. There was a definite tendencj’^ for “Tergitol 08” to clear 
the opalescence of the supernatant liquid after treatment with sodium hypo- 
chlorite. To a lesser extent, distilled water and hypertonic sodium chloride (6 
per cent) solution also reduced the volume of bacillaiy sediment. 

“Tergitol 08” exerts a clearing or gelatinizing action upon a positive tuber- 
culous sputum, and this differs from that of the sodium h}"pochlorite which acts 
as a digestant of the sputum and results in a sediment of low volume and an 
opalescent supernatant fluid. The addition of “Tergitol 08” to the sputum does 
not enhance the digestive action of the sodium hypochlorite nor does it appear to 
favor its action in any perceivable manner so far as adding to -its efficiencj’’ in 
enabling one to find acid-fast bacilli. It does, however, aid in clarifying the 
supernatant liquid but results in a slightlj’^ increased sediment. This increase is 
probably caused by gelatinization of the sputum which, however, doesnot appear 
to be of any practical value for increasing the efficiency of the method in detecting 
acid-fast bacilli. 

An extensive study with sputums was also carried out in which two series of 
tests were performed, especially to compare the value of the concentration method 
with the direct smear method and to compare the straight sodium hypochlorite 
method with a combination of sodium hypochlorite and “Tergitol 08”. It was 
found that “Tergitol” with sodium hypochlorite does not appreciably alter the 
positive findings with tuberculous sputum over those found with sodium hypo- 
chlorite alone. With “Tergitol” there is a slight difference in appearance in the 
final material but no alteration of the bacilli or their number in the sediment.* 

SUiAIMARY 

1. Concentration methods are less specific and less efficient than the biologic 
tests of culture or guinea pig inoculation. 

2. The direct smear is a valuable procedure for detecting acid-fast bacilli when 
these are present in relatively large numbers in a specimen of sputum. This 
method of routine examination may also yield other valualile diagnostic informa- 
tion not to be gained by methods of concentration. 

3. The concentration methods are of value only in those sputums containing 
relatively few tubercle bacilli. 

4. The sodium hypochlorite method, originally suggested about 1908, appears 
to be as reliable for detecting the presence of acid-fast bacilli bj’’ concentration as 
any of the more complicated procedures involving precipitations, flotations or the 
addition of detergents. 

* Editor’s note: Because of lack of available space in the Journal, the detailed tabula- 
tions and cxperiment.al data have been omitted. 
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STANDARD KLINE TEST OF CEREBROSPINAL FLUID FOR 

SYPHILIS 

Employing Cardiolipin-Lecithin Antigen* 

B. S. KLINE, M.D., axd H. SUESSENGUTH, M.T. (ASCP) 

From the Laboratory Department, Ml. Sinai Hospital, Cleveland, Ohio 

The formula of the antigen emulsion for the spinal fluid slide test, previously 
described,^ was found satisfactoiy with two different lots of standard cardiolipin 
and two different lots of standard lecithin. Subsequently, antigen mixtures of 
other lots of standard cardiolipin and of standard lecithin, although satisfactory 
for the preparation of the heated seram slide test emulsion were not satisfactoiy 
for the preparation of the spinal fluid slide test emulsion by the formula specified. 

In a study of 13 different lots of standard cardiolipin and of 18 different lots 
of standard lecithin, antigen mixtures of different lots of cardiolipin and of one 
lot of lecithin gave similar results in the heated seium slide test, whereas mix- 
tures of different lots of lecithin and of one lot of cardiolipin gave results of 
variable sensitivity. 

The variable behavior in the slide tests for syphilis of different lots of standard 
lecithin has necessitated the titration of each lot with standard cardiolipin for 
the determination of the optimal ratio for use in the preparation of the slide 
test emulsions. This has been found to varj’’ from 9 to 11 parts of lecithin to 
one part of cardiolipin. The variable potency of different standard lecithins 
has, furthermore, necessitated the determination of a more satisfactoiy formula 
for the preparation of the antigen emulsion for the spinal fluid slide test than 
that previously employed. Twelve new formulas with the specified amount of 
optimal antigen mixture of four different lots of cardiolipin, five different lots of 
lecithin, and different quantities of standard cholesterol, water and salt solution 
were tested. 

The formula that gave the best results in the slide test of 850 spinal fluids, 
as judged by the results previously obtained with other tests, is described below. 

AVith the new antigen emulsion, it was found that the results Avere better 
when the 1 per cent acetic acid was not used and Avhen the test mixture was 
agitated for eight minutes instead of four minutes. It was also found advan- 
tageous to use 0.3 ml. of spinal fluid instead of 0.25 ml. 

Neiv Formula for Spmal Fluid Slide Test Enndsion 

0.6 ml. 1 per cent Cholesterol Solution (Pfanstiel C.P. precipitated from alcohol for 
Kline tests) 

0.4 ml. Distilled Water, pH 6 (Distillataf) 

0.1 ml. Cardiolipin-Lecithin .Antigen for Kline tests (LaMotte) 

1 .4 ml . 0.S5 per cent Sodium Chloride Solution (Reagent, Merck) 

* Presented at the Twenty-Seventh Annual Meeting of the American Society of Clinical 
Pathologists, in Chicago, October 14, 1948. 

Received for publication, October 5, 1948. 

t Obtainable from the Distillata Companj', Cleveland, Ohio. This, or a distilled water 
of similar quality, is recommended for routine use. 
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Preparation of Emulsmi for Standard Kline Test for Syphilis with Spmal Fluid 

1. Into a round bottom 3 or 4 inch x 1 inch test tube, pipet the cholesterol solution. 

2. Allow the distilled water in a pipet' to run in rapidlj' by removing the finger of the left 
hand from the top and blowing in the last drop or two, at the same time vigorously rotating 
the tube on a flat surface with the right hand during the mixing and for ten seconds there- 
after. 

3. Add the cardiolipin-lecithin antigen from a 0.2 ml. pipet and rotate the tube vigor- 
ouslj' on a flat surface for one minute. 

4. Add the saline and rotate the tube with moderate vigor, on a flat surface for 30 seconds. 

5. Centrifuge the emulsion for five minutes at 1100 r.p.m. 

6. Decant the supernatant turbid fluid. 

7. Add 0.6 ml. of saline to the sediment and rotate the tube vigorously for 30 seconds to 
distribute the particles completely and uniformh'. 

S. Transfer the emulsion to a 4 X 5 inch test tube. 

It may require a little experimentation to determine the time and speed of the 
centrifugation to obtain a sediment with the optimum number of particles. The 
supernatant fluid should be somewhat turbid, not clear (see Fig. 1). The 
sediment should be in such an amount that when one drop (0.008 ml.) of the 
emulsion is added to 0.3 ml. of spinal fluid the mixture contains the optimum 
number of particles. 

The emulsion, kept refrigerated, is satisfactoiy for use for at least 48 hours 
after preparation. 

STANDARD KLINE TEST (CARDIOLIPIN-LECITHIN ANTIGEN) FOR SYPHILIS WITH 

SPINAL FLUID* 

Spinal fluids, turbid with exudate, blood, or bacteria, or containing injected 
substances including horse serum, are unsatisfactory for testing. 

Spinal fluids with slight turbidity or few particles, are centrifuged at high 
speed for 10 minutes, and the clear fluid is used for testing. 

Technic 

The present technic of the slide test for S 3 ’’philis with spinal fluid differs little 
from that previouslj^ described by Kline and Rein“ and is as follows: 

1. Heat the spinal fluids in a water bath at 56 C. for five minutes immediatel}' 
before testing them. 

2. AATiile the spinal fluids are being heated, place the required number of 
spinal fluid test slides in a holder (see Figs. 2, 3 and 4). 

3. Into each chamber, pipet 0.3 ml. of the warm spinal fluid to be tested. 

4. Into each chamber, drop one drop (0.008 ml.) of spinal fluid antigen emul- 
sion. 

5. Rotate the slides on a flat surface with moderate vigor for 30 seconds to 
distribute the emulsion and then for eight minutes move the holder genth" 
but rapidly (about three complete movements a second) back and forth, adistance 
of one-quarter to one-half inch. 

* Standard reagents and equipment for this test may be obtained from the LaMottc 
Chemical Products Companj', Towson 4, Baltimore, Md. 
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Fig. 3. Metal mold with metal disks in place Fig. 4. Holder with 3 spinal fluid test 

forming wells to be filled with hot paraffin Vase- slides in place, 

line mixture. 
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6. The slides are examined at once through the microscope, at a magnification 
of 100 times, with the light cut down as for the stud}’’ of urinaiy sediments. 
They are recorded in terms of 1 to 4 plus, according to the degree of clumping and 
the size of the clumps as for the serum test. For ease in reading the results, the 
slide is slightly tilted. 

Titer and reagin unit detemiinations of syphilitic spinal fluids are performed 
as are those of sj^philitic serums. The titer is the highest dilution giving a 2 
plus or stronger reaction. The number of reagin units is the same as the dilution 
at which the last positive reaction is a 2 plus. 

SUMMARY 

Antigen mixtures of different lots of standard cardiolipin and of one lot of 
standard lecithin have given similar results in slide tests for syphilis. Antigen 
mixtures of different lots of standard lecithin and of one lot of standard cardio- 
lipin, however, have given results of variable sensitivit 5 ^ 

Because of the variable behavior of different lots, it has been necessary to 
titrate each lot of lecithin with standard cardiolipin for the determination of the 
optimum ratio for use in the preparation of the slide test emulsions. It has 
furthermore necessitated the determination of a more satisfactoiy formula for 
the preparation of the antigen emulsion for the spinal fluid slide test than that 
previously employed. Twelve new formulas with the specified amount of an- 
tigen mixture of four different lots of cardiolipin, of five different lots of lecithin, 
and different quantities of cholesterol, water and salt solution were tested. The 
formula giving the best results in the slide test of 850 spinal fluids is described. 

The present technic of the standard Kline test (cardiolipin-lecithin antigen) 
for syphilis with spinal fluid is detailed. 

Acknowledg7?icnls. The spinal fluids were obtained from the Cleveland Clinic through 
the courtesy of Mr. Alfred Reich and from the Institute of Pathology, Western Reserve 
University, Cleveland, Ohio, through the courtesy of Mr. Karl Meinhardt. 
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A SPECIAL MICROSLIDE FOR CULTURE OF FUNGI* 

M. L. LITTMAN, Pii.D. 

From the Department of Tropical Medicine and Public Health, Tulane University 
School of Medicine, New Orleans, Louisiana 

During the past decade there has Ireen an increasing awareness by the medical 
profession of the role of fungi as causative agents of certain cutaneous and 
systemic diseases. Nevertheless, culture diagnosis of fungous disease is still 
an uncommon procedure in many clinical laboratories. One reason for this 
has been the inadequacies of culture mediums for the primaiy isolation of pa- 
thogenic fungi; another has been the considerable skill and time required for 
preparation of slide cultures necessary for identification of the organisms; and 
finally a formidable obstacle has been the dearth of laboratory technicians 
trained in medical m 3 ’-cology. In many laboratories, therefore, no serious 
attempts are made either to isolate or to identify pathogenic fungi from clinical 
material. 

Recentfy a new culture medium containing bile was described® - ^ for the 
primary isolation of pathogenic fungi. This medium inhibits the growth of 
bacteria. It has proved to be higlrlj'- successful in the culture diagnosis of cu- 
taneous and sj'’stemic mj’'coses in human beings.^- ® 

Johnson® has pointed out numerous difficulties encountered in the available 
slide cirlture technics^ - ® and the unsuitability of these methods for the rapid 

identification of pathogenic fungi. As an aid to our work a simple microslide 
was designed for the easj’' and rapid preparation of fungus microcultures, and it 
is hoped that this method will induce directors of many clinical laboratories to 
engage in culture diagnosis of fungus disease. 

jMATERIAI/S AND METHODS 

Hanging drop slides with concave wells rvere found to be unsatisfactory. A 
microslide of ordinary thicloress (1.5 mm.) was then constrarcted vith a circular 
but flat well at one end of the slide and a frosted surface at the other end (Fig. 
l).t The diameter of the well measured approximatelj’’ 19 mm. and the depth 
was 0.61 mm. (0.024 inches). The well was shallow so that all planes of the 
chamber formed with a cover glass could be brought into focus with the low and 
high dry objectives of the microscope. The chamber was deep enough, however, 
to grow fungi satisfactoril 5 ^ With parfocal low power and high power objectives 
it was possible to examine the preparation without cracking the cover glass, 
which frequentl}-^ occurs in microcultures prepared bj-' other technics. 

Colonies of pathogenic fungi developing on Littman oxgall agar from clinical 
material are small, well separated and usually appear in almost pure culture on 
the plates. Sectors of 2 or 3 mm. of a suspicious colony are then transplanted 
to a Sabouraud agar slant and to the special microslide for culture. Numerous 

* Received for publication, October 27, 1948. 

t Available from Fisher Scientific Company, Pittsburgh, Pa. 
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Fig. 1. Materials used in preparation of microculture of a fungus. Army Institute of 
Pathology, Acc. No. 218120-Sl. 

from a 2 ml. syringe into the lower half of the well so that the melted medium 
comes into contact with the inoculum but docs r?ot submerge it (Fig. 1, Slide 3). 
With a small pair of curved forceps previously flamed, the sterile cover glass is 
placed on the well, covering all of it except the upper periphery. The opening 
thus formed permits access of air into the microculture. The weight of the 
cover glass causes the melted agar to spread out bilaterallj'' from the inoculum 
and forms an edge along which the fungus can grow (Fig. 1, Slide 4, and Fig. 2). 

The desired temperature of agar is obtained by immersing the test tube con- 
taining the agar, in a bealcer of water wliich is heated bj’’ a microburner under 
control of a thermometer. One 2 ml. syringeful of agar fitted with a 23-gauge 
I" needle will fill from 20 to 30 slide chambers. If the needle becomes con- 
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taminated during the filling of the chambers it should be replaced bj^ a sterile 
one. Sterile hot vaspar, consisting of 70 per cent hard paraffin and 30 per cent 
petrolatum by -weight, is applied with a narrow swab to the sides and bottom 
edge of the cover glass but not to the upper edge (Fig. 2). The vaspar must be 
veiy hot in order to be spread smoothlj"^ and evenly. 

It has been found more convenient in preparing manj’- mici’ocultures first to 
inoculate the special slides with all of the fungi under study. Then sterile, 
melted potato dextrose agar is added to one slide at a time, after which each 
chamber is immediatelj’- completed with a sterile cover glass. Not until all 
chambers are made are the cover glasses sealed with hot vaspar. This is done 
in one operation using one swab. The frosted surfaces of the slides are not 
labeled until after the chambers have been completed and sealed. 



Fig. 2. Microculture preparation of a fungus before 
and after incubation. Note profuse growth along agar 
edge in lower slide. Army Institute of Pathology, Acc. 
NO.218120-S3. 


By the foregoing procedure it has been possible to prepare as many as 30 
mounts in one hour’s time. Humidity is maintained by the addition of 5 ml. 
quantities of sterile distilled water or saline to the absoi’bent cotton. Incubation 
is provided either at room temperature in the shade or in an incubator at 30 C. 

Once growth of a fungus has begun along the agar edge in the chamber, it 
seldom becomes contaminated with another mold. Following suitable incuba- 
tion, the slide microculture maj’- be removed from the petri dish, e.xamined under 
the microscope with low power and drj' high power objectives and returned to 
the dish for further incubation without danger of contamination. Because of 
the thickness of the chamber, it cannot be examined with the oil-immersion objec- 
tive of the microscope unless one wishes to view only the upper plane. Such 
high magnification, however, is rarely necessar 3 ^ 

The identification of a pathogenic fungus rests on the colonial appearance of 
the organism on Littman’s oxgall agar and Sabouraud’s agar and on recognition 
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of the sporulating elements of the organism in microculture on potato dextrose 
agar. Pathogenic fungi can be isolated from clinical material and identified 
with certainty in from G to 14 daj’^s. The preparation of microcultures is un- 
necessarj'' for numerous species of saphroph 3 'tic fungi which form characteristic 
colonies on culture mediums. 

Sabouraud’s dextrose agar isnotemploj^ed asa culture medium in microcultures 
since it fails to promote the formation of spores by which a fungus may be iden- 
tified. On the other hand, potato dextrose agar promotes rapid and abundant 
sporulation. According to Johnson, commercial preparations of this medium 



Fig. 3. Microsporum canis. Macroconidia developed in a microculture on 
potato dextrose agar. Cover glass mount with Lactophenol Cotton Blue 
stain. X 805. Army Institute of Pathology, Acc. No. 218120-285. 


maj’' be unsuitable for sporulation and he recommends that the medium be 
freshl}'' prepared.* It should be pointed out that manj”- different types of culture 
mediums can be used with the special slide. 

Preparation of permanent mounts. An interesting behavior of a fungus growing 
inside a microculture is its formation of adherent growth along the inner surface 
of the cover glass. This is utilized for the preparation of permanent mounts. 
When the microculture has incubated for an adequate time, the vaspar seal is 
trimmed away with a razor blade. The cover glass of the microculture is pried 
awaj" from the chamber cariying awaj' a narrow flat line of mold growth wliich 

* Preparation of potato dextrose agar.^ Cut 250 grams whole potato into pieces the size 
of walnuts, steam in 500 ml. distilled water for 30 minutes. Pour through a wet towel, 
make up to volume, and add 1 per cent dextrose and 1.5 per cent agar. No pH adjustment 
is necessary. Heat to dissolve, tube .and autoclave at 15 lb. for 20 minutes. 
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contains all of the diagnostic structures of the mold. The cover glass is per- 
mitted to fall on the tabletop, growth uppermost, on which is placed one small 
drop of lactophenol cotton blue.* The cover glass is then picked up by touch- 
ing a clean ordinarj^ glass slide to the drop of stain. Heat fixation of the mount 
is unnecessaiy. The slide is permitted to stand for 24 hours. Permountf 
or other synthetic resin diluted with its solvent to give it the desired fluidit}'’ is 
tJien streaked around the edges of the cover glass vdth a fine brush. The prep- 
aration is permitted to harden for 48 hours, after which it ma 3 '’ be considered 
a permanent mount. A less destructible preparation maj”" be made bj'' covering 
the mount with a second larger cover glass (No. 1, 22 mm. square), again using 
Permount. The final preparation is allowed to harden for several daj'-s. 

The result is a permanent, stained and stable preparation which carries iden- 
tihnng structures of the mold and which is not onlj'- indispensable for comparison 
with unloiown organisms under examination, but is excellent for teaching pur- 
poses and perhaps for taking of photomicrographs (Fig. 3). After use, the special 
microslide is sterilized and washed and ma 3 '' then be used again. 

The microslide has also been found useful in studying the morphology of 
members of the Actinom 3 '’cetacea family, especially the genus Streptomyces. 
Here, as with molds, the organism grows along the inner surface of the cover 
glass. Permanent mounts, however, are made somewhat differently. The cover 
glass is fixed b 3 ’’ heat and stained by Gram’s method, after which it is mounted 
on a flat slide with either Permount, Canada balsam or Clarite. This preparation 
is suitable for examination with the oil immersion objective. For the rapid 
sporulation of Actinom 3 ’'cetaceae in slide culture a medium devised by Kelner 
and iMorton'* proved to be veiy satisfactory. 

Sporidaiing medium for Aclinomycclaceac. Potato extract is made by simmer- 
ing 400 grams white potato slices for 40 minutes in 1000 ml. water (distilled water 
or, preferabl 3 '’, spring water). In the decanted liquid are dissolved 5 grams 
tiyptone, 10 grams starch, 3 grams Difco beef extract, 2 grams glucose, 1.2 grams 
Na 2 HP 04 , 0.8 grams KH 2 PO 4 , 0.1 gram FeS 04 -71420 and 15 grams agar. 

SUMMARY 

A special microslide for the culture of fungi is described, and its use for clinical 
laboratories discussed. 

Acknowledgmenis arc due to the Fisher Scientific Company for cooperation in the develop- 
ment of the special slide and to the Army Institute of Pathology, especially to J. Halsman 
and C. E. Edward, for the photographs. 
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USE OF XENOPUS LAEVIS IN TESTING FOR PREGNANCY 

Analysis of 1100 Tests* 

MARLOWE DITTEBRANDT, M.D.f 

For the past three j-'ears we have been using Xenopus laevis (South African 
claw-footed toad) in testing for pregnancjL Because the test has been considered 
b}" many to be in the experimental stage, we have kept complete records of all 
pregnancy tests performed and have made notes concerning the Xenopus and its 
peculiarities. 


ANIMALS AND TANKS 

The animals were mature females pretested to ascertain response to the preg- 
nancy hormone. Up to 12 of these toads were placed in each 15 gallon fish 
aquarium. The water level in the tanks was maintained between 4 and G inches. 
As the animals are entireljr aquatic, no rest-objects are needed in the tanks. 
Hardware mesh was used to cover the tanks. No attempt Avas made to regulate 
the temperature of the water, but the aquariums were kept in a room at about 
70 F. The animals Avere obtained from Louis C. Herring, Orlando, Florida. 

When changing the AA-ater in the tanks, the temperature of the clean Avater added 
AA'as adjusted to that of the tank AA’ater. The toads AA'ere segregated according 
to Avhether the}’’ had given negative tests, positive tests, or AA'ere ready for use. 
Those animals giving negative tests AA'ere alloAA'ed to rest for at least one Aveek; 
those giving positive tests, at least one month. The animals Avere fed ground 
horse meat tAA'ice a Aveek. The tanks AA'ere cleaned thoroughly before each feeding 
and Avithin tAA’enty-four hours following each feeding. 

Test tanks consisted of fish aquariums of 2-gallon capacity AA'ith hardAvare mesh 
tops, all tops being aa'cII AA'eighted. The tanks Avere painted black on the outside 
on three sides and toAA'els AA’ere throAA'n OA'er the tops after the animals AA'ere placed 
in the tanks. This Avas done folloAA’ing the obsei'vation of Weisman and Coates^ 
that exposure to sunlight or glare of the electric light inhibited or delayed ovi- 
position. 


JIETHODS OF CONCENTR.ATING URINE 

1. Acetone method. The method of Weisman and Coates,^ as modified by us, 
Avas used for approximately tAA'o years. It consists of taking 80 ml. of filtered 
urine, acidif3'ing to litmus AA'ith glacial acetic acid and adding double the A'olume 
of acetone (160 ml.). After alloAA'ing the mixture to sediment for fifteen minutes, 
the entire quantity is filtered on a 60 ml. pyrex (F) glass sintered funnel under 
suction. The insoluble hormones and proteins are retained on the filter and are 
AA'ashed directly AA'ith tAA'o 20 ml. portions of acetone. The acetone is remoA'ed 
from the precipitate by suction. Taa'o to 3 ml. of distilled AA'ater is added to the 

* Received for publication, August 10, 1948. 

t Address, 919 S.W. Taylor Street, Portland 5, Oregon. 
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precipitate which is emulsified b}' stirring with a glass rod. The liquid is filtered 
through a moistened filter paper and its pH adjusted to 5.5 (nitrazine paper) 
the addition of 10 per cent sulfosalicylic acid. This solution is injected for the 
test. 

2. Kaohn method. In 1940, Scott- published an original method for adsorbing 
the hormone from urine by means of kaolin. Zwarenstein and Duncan^ modified 
Scott’s method, and this procedure is the one we are now using. One hundred 
(100) ml. of urine are adjusted to a pH of 4.0 by adding 20 per cent hydrochloric 
acid with brom-cresol-green as indicator. The writer has found it more conven- 
ient to use a pH meter to make this adjustment. The kaolin is acid-washed 
according to the method of Hawk and Bergeim' and a 20 per cent suspension is 
made. Five ml. of well-shaken suspension is added to the urine and the mi.vture 
stirred thoroughly. After allowing the kaolin to settle, the supernatant urine is 
poured off and the remaining kaolin mixture centrifuged rapidly for about three 
minutes. The supernatant fluid is discarded. One drop of phenolphthalein indi- 
cator is added and sufficient N/10 sodium hydroxide to make alkaline. Gener- 
ally, 3 ml. of alkali is sufficient. The mixture is stirred thoi’oughly and centri- 
fuged rapidly for about three minutes. The supernatant is poured into small 
dishes and 20 per cent hydrochloric acid is added, drop b}’’ drop, until the pink 
color is just discharged; 2.5 ml. of this extract is injected at once into the toad. 
This final extract is sometimes turbid or forms a precipitate which in no way 
interferes with its use. 

TECHNIC OF INJECTION 

The material is injected subcutaneous^’’ through a 27 gauge needle, f inches 
long, into the dorsal lymph space (Fig. 1). This space lies in the V-shaped area 
bounded on the sides by the linear markings and below by the cloacal folds. Our 
method of restraining these animals for injection is as follows: Cotton gloves are 
used and thoroughly moistened. A third glove is lilvewise dampened. An ani- 
mal is grasped under the water in the tank and placed head first into the glove. 
The toad will quicldy crawl to the finger end of the glove, and by clasping the 
cuff end closed, the animal will be held firmlj\ The cuff is turned back and the 
left leg and cloaca exposed, the right leg remaining covered by the cuff. By 
placing the fingers as shown (Fig. 2), the animal can move neither forward nor 
backward and the injection is easily made. 

RESULTS 

The results are divided into two groups, depending on the method of urine 
concentration. Errors in unpreserved, mailed specimens should not be charged 
against this procedure, for it is well loiomi that the hormone producing the 
positive test rapidly disappears under such conditions. 

1. Acetone method. In 533 tests, there were IG false negative tests. Four of 
the 16 urines giving false negative results were unpreserved mailed specimens, 
which leaves a corrected accuracy of 97.8 per cent. 

2. Kaolin adsorption method. In 567 tests, there were 10 false negative results. 
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Three of the 10 urines giving false negative results Avere unpreserved mailed 
specimens, which leaves a corrected accurac 3 ’' of 9S.8 per cent. 

Analysis of 26 False Negative Results 

7 urines were unpreserved mailed specimens (27 per cent). 

9 urines were from patients who had missed a period for 14 daj-^s or less (34 
per cent). 



Fig. 1. Xenopus laevis showing linear markings and cloacal folds. Ap- 
proximately % natural size. 


3 urines Avere from patients AA'ho had missed a period for 21 daj’^s or less (11 
per cent). 

2 urines Avere from patients AA'hose periods AA-ere overdue 4 months or more (8 
per cent)*. 

Of the remaining 5 urines: 

2 Avere from patients AA'ith ectopic pregnancj'’, 

2 specimens contained one-half the required quantity of urine, and 
1 specimen aa'us accompanied bj’’ no information. 

* Between the third and fourth months there is a rapid decrease in the concentration of 
gonadotrophic hormone. This hormone is the one to which the toad is most sensitiA’C. 
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Ectopic Pregnancy 

A total of 48 urines was tested in which the physician questioned the presence 
of an ectopic pregnancy. There were 13 correct positive tests and 28 correct 
negative. There were 2 false negative tests (95.4 per cent accuracj’’)- 



Fig. 2. Drawing from actual demonstration showing author’s mctliod 
of restraining animal for injection. 

Hydatid Mole 

In 8 urines tested there was a question of hydatid mole. The quantitative 
method was used. There were 6 correct negatives and 2 correct positives (100 
per cent accuracy). 


ANIMAL MORTALITY AND DISEASES 

Of a total of 103 toads, we have lost 28. Causes of death were as follows: 

1. Escaped from tanks, 3. The top of the tanks should be heavily weighted, 
especially the small test tanks. These animals cannot survive out of water. 

2. Slvin infection, 4. Occasionally ulceration and local inflammation will occur 
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at tlie site of injection. Prompt treatment is needed to save the animal and con- 
sists of isolation of the toad in a cool place in a tank containing from 10 to 15 
drops saturated aqueous meth 5 dene blue per gallon, immersion for one hour dailj’- 
in 1 to 10,000 permanganate, rinsing in clear water and replacing in methjdene 
blue. 

3. Intussusception, 2. Two animals that died showed at autopsj’’ intussescep- 
tion of the duodenal end of the small gut into the stomach. If the toad is not 
used for at least twenty-four hours after feeding, this complication probably will 
not arise. 

4. Caught under wire, 2. "i^Oien we were emplo 5 dng mesh bottoms in the test 
tanks, two animals dislodged these sufficiently to become wedged underneath. 

5. Respiratory paratysis, 11. This complication accounts for the greatest loss 
in animals. It was commonl}’- encountered in emplojdng the acetone precipita- 
tion method. Since the kaolin adsorption method has been used, there have been 
no respiratoiy reactions. 

6. Paralj-^sis of hind legs, 4. Within the past six months the ^^Titer has noted 
severe and prolonged contractions in the hind leg muscles of some of the animals. 
In 4 cases it was sufficientlj’- severe to interfere with the ability of the animal to 
come to the surface for air. These animals died. After consultation with the 
seller, it was decided that this muscular irritability might be due to thiamin de- 
ficiency. Approximately 10 mg. of thiamin have been placed in each large tank 
two or three times per week, and this complication has not been observed since. 

SUMMARY 

The experience we have had with the use of Xenopus laevis in testing for evi- 
dence of pregnancy is most satisfactory. The toads are ideal laboratory animals, 
requiring a minimum amount of space and care. 
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A DIVIDED CULTURE PLATE* 


JOSEPH FELSEN, M.D. 

From the Laboratories of the Bronx Hospital, New York, New York 

The divided culture plate described in this communication was devised pri- 
marily for use in isolating intestinal pathogens in cases of infectious diarrhea. 
The plate consists essentiallj'' of an ordinary 94 mm. Petri dish bottom which is 
separated into quarters by two smooth bisecting ridges of glass 4 mm. in height. 
All edges and corners are rounded for easy cleaning. The inside height of the 
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Fig. 1. Actu.ilsizc of one cell (1/4 plate) 
of divided culture dish, top and side views. 

bottom is 13 to 15 mm. and the covers arc identical with those of ordinarj’- Petri 
dishes. 

The plate accomodates four differential mediums, such as Endo’s, S S, dcsoxy- 
cholate citrate agar and MacConkey’s or EMB. Each is poured into its own 
quarter-cell to a height of approximately 3 mm. This is 1 mm. below the top 
of the dividing ridge. The mediums are then seeded in the usual manner l)y 
loop, swab or sprajq with or without preliminar}'- enrichment. We have found 

The Divided Culture plate (No. 23003-S2) is available from the Kimble Glass Co., 
Toledo, Ohio. 

* Received for publication, November 24, 1048. 
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it expedient to use the sigmoidoscopic ciypt aspiration-spray culture method 
since almost all of our cultures are taken directly from the intestinal mucosa by 
direct aspiration of the exudate into a heavj’- walled, glass capillaiy tubed A 
few drops are dra\Mi up into the distal bulbous portion b}’' means of a rubber 
bulb. Part of the exudate is then blo\Mi on the culture medium from a height 
of o to 10 cm. The remainder is expressed on a slide for wet smear examination. 
A similar procedure may be followed with stools bj" first diluting the latter and 
aspirating, then expressing the suspension into the fecal container. Enough 
suspension adheres to the wall of the capillar 3 '- tube to assure discrete colonies 
after sprajdng. There is also available a rectal culture tube- not requiring the 
use of a sigmoidoscope. The exudate is aspirated into a small concavit}" of a 
metal tip which is then sealed b}’’ a half turn of the outer metal tube. It maj^ 
be cultured immediatel}’’ or the material maj'^ be transported in its little sealed 
chamber. 

jN'Ianj^ other uses maj"- be found for the divided culture plate, such as in anti- 
biotic assaj's, blood titer determinations or bacteriophage studies. The econ- 
omj'’ of labor, space and mediums, as well as convenience in stud 5 dng colonial 
reactions in differential mediums, makes the divided culture plate particularlj’- 
useful in the isolation of intestinal pathogens. 

REFERENCES 

1. Felsen, J.; Crvpt aspiration; spray culture method for the isolation of B. dysonteriae. 

J. Lab. and Clin. Med., 23: 630-632, 1938. 

2. Feesen, j.: New rectal culture tube. Science, 106: 275, 1947. 



DIOXANE METHOD OF DEHYDRATION OF TISSUES FOR PARAFFIN 

EMBEDDING* 


THOS. P. WALKER, M.D. 

From The Walker Laboratories, Great Falls, Montana 

After having used the frozen section method for routine examination of tissues 
for thirty years, we have changed to the paraffin method, largely because of the 
simplification of this method made possible by the use of dioxane. The only 



Fig. 1. Diagram indicating method of suspending 
tissue in dioxane. 


procedure in the use of dioxane which, we believe, is original with us, is the 
method of securing rapid penetration of the tissue by dioxane without agitation 
of the tissue. This is accomplished by suspending the tissue in dioxane by means 
of a thread. The water in the tissue is heavier than the dioxane and as it diffuses 
out of the tissue, sinks to the bottom of the solution where it is absorbed by 
calcium oxide. Our procedure is as follows: 

1. After fixation in formalin, small pieces of tissue, not over 5 mm. in thickness, arc 
strung upon a piece of thread using an ordinary sewing needle. Curettings and small 
pieces of tissue may be placed within a piece of surgical gauze, the edges of which arc 
gathered together to form a small bag which is suspended in solution by a thread. Air 
trapped in the bag which may interfere with penetration of the tissues by dioxane, may be 
forced out by applying gentle pressure on the submerged bag with a pair of forceps. As 

* Received for publication, October 12, 1948. 
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many as G or S pieces of tissue maj’ be strung upon the same thread. To the opposite end 
of the thread suspended on the outside of tlie container (Fig. 1) is attached a small paper 
label bearing the number of the tissue. 

2. The threaded tissue is suspended in dio.vanc solution (dio.vane 3 parts, water 1 part) 
contained in a one-quart glass, screw-cap “fruit jar”. The thread is drawn over the edge 
of the jar so that the tissue is suspended just below the surface of the solution, the end of 
the thread to which the label is attached being held in place on the outside of the jar by a 
strip of adhesive plaster. Usuallj' securing of the thread on the outside of the jar is un- 
necessary since the buoyancy of the solution, plus the weight of the thread and label, is 
sufficient to suspend the tissue at the proper level. The lid is pressed firmly upon the mouth 
of the jar. When no tissues are suspended in the solution, the lid is screwed on to prevent 
evaporation. 

3. At the end of one hour, the tissues are removed from the solution and suspended in a 
jar of undiluted dioxane. Here they remain for from 3 to 48 hours, according to conven- 
ience. The bottom of the jar is covered with purified lump calcium oxide to a depth of 
2 or 3 cm. (to absorb water) . 

4. From the undiluted dioxane the tissues arc transferred to and suspended in melted 
Tissuemat* (equal parts having melting points 52-54 C. and 54-56 C.) or paraffin in an open 
fruit jar in a constant temperature water bath. The threads are attached to the inside 
top edge of the jar b 3 '^ pressing them firmly against a ring of paraffin adherent to the jar. 
If the tissues can be left in melted Tissuemat for 8 to 15 hours, it is unnecessary to use more 
than one change of Tissuemat. 

If a more rapid method is desired, the tissue (not over 3 mm. thick) may be passed 
through three changes of Tissuemat, being left in the first change 15 minutes, in the second 
45 minutes and in the third from 1 to 2 hours. The jars of Tissuemat are left in the heated 
water bath uncovered. The dioxane transferred with the tissues evaporates so that the 
onl j' attention necessary is to replenish the Tissuemat occasional! j’. 

5. When the tissues are to be mounted, thej’’ are transferred from the Tissuemat to the 
mold. The thread is cut with a pair of warm scissors and the tissue oriented in the mold 
with warmed forceps. 

The advantages of this method are simplicity and economy of time, space and 
expense. The only equipment necessary is a half dozen screw-cap quart fruit 
jars and a constant temperature water bath. These occupy little space in the 
laboratory. 

It is necessary to make but two transfers after the tissues are started: from 
the dioxane solution to the undiluted dioxane, and from the undiluted dioxane 
to the Tissuemat. The dioxane solution becomes discolored after a time and a 
layer of liquid fat accumulates on the surface. It should be filtered from time 
to time. The undiluted dioxane should be filtered from time to time and fresh 
calcium oxide should be added. We have run through as many as 300 tissues 
without renewing the dioxane. 

* Product of Elmer and Amend, New York, N. Y. 



AN IMPRO^TiD SIAIPLIFIED TECHNIC FOR COLLECTING 
MULTIPLE BLOOD SPECUMENS* 

CHARLES A. HUNTER, Ph.D., and FRANK VICTOR, B.S. 

From ihc Division of Public Health Laboratories, Kansas State Board of Health, 

Topeka, Kansas 

For a number of years, the Division of Public Health Laboratories, Kansas 
State Board of Health, has been conducting evaluation studies on the per- 
formance of serologic tests for syphilis, which required the collection of multiple 



IJ- 

Fig. 1. Showing the separate parts and the assembled outfit. 

specimens of blood for each donor. This was accomplished by using 20 ml. 
sjuanges and a needle with a large bore. The method necessitated the transfer 
of syringes, with some loss of blood, which was somewhat frightening to the 
donor. Also, during switching of syringes there was some discomfort to the 
donor. The number of syringes used per day was approximately 200. The 
cleaning and matching of this number of syringes was no simple task, due largely 
to the fact the location of the identifying number was improperly placed by the 


Received for public.Ttion, October 25, 19IS. 
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Fig. 2. Showing method of stopping flow of blood. 



Fig. 3. Showing method of filling Vacutaincr. 
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manufacturer. Also, the expense of the original equipment and the loss through 
breakage were high. 

In the fall of 1947, Becton, Dickinson & Co. (Rutherford, New Jersej'), 
suggested the use of Vacutainers to eliminate the trouble we have previously 
encountered. Their representative,' Mr, Joseph Kleiner, came to Kansas and 
spent some time working with us in developing a more practical method. 

The improved outfit consists of a gum amber tube approximate^ 8 inches long 
and 5 mm. in diameter, with a Luer-Lok needle adapter attached to one end, and 
to the other end the Vacutainer adapter, which screws into the plastic shield 
(Fig. 1). Our experience showed that the original adapter and needle were not 
satisfactory and Becton, Dickinson & Company made several different types of 
adapters which were tested. The adapter which proved most satisfactory" 
has an 18-gauge needle and ferruled shank (f inch in length). The increased 
length of the shank malces it easier to cut off the flow of blood during transfer of 
Vacutainers. The tube and adapter are sterilized in towels and the needles in 
constricted test tubes. 

In the collection of blood, the size of needle to use is determined upon ob- 
servation of the donor; generally 18- or 19-gauge needles are used. The sterile 
needle is attached to the Luer-Lok on the rubber tube and inserted in the vein. 
The blood flows down the tube and is stopped by placing the thumb over the 
end of the adapter (Fig. 2) . The Vacutainer is then inserted in the shield and the 
blood collected (Fig. 3). During transfer of Vacutainers, the flow of blood is 
stopped, as mentioned before, by placing the thumb over the end of the adapter. 
It was found that 50 tubes of blood could be collected in about 4 minutes. This 
method of collection not only is fast but it is also quite inexpensive as compared 
to the older method. The only cleaning required includes that of the rubber 
tubing, connections and needle. The use of Vacutainers not only reduces the 
time of bleeding, but also eliminates the corking of many" liundreds of tubes of 
blood per day. In fact, when Vacutainers are used there is no further work 
involved except sorting the tubes for mailing. 

Previously", when syringes were used, the process required about six times as 
much time as is required in using Vacutainers. 

summaht 

1. The use of Vacutainers, as described, for collecting multiple blood specimens 
provides a simple, rapid, and economical procedure. 

2. The new adapter facilitates the transfer of Vacutainers w"ithout loss of blood. 



USE OF SILICONE-TREATED TEST TUBES TO OBTAIN 
SERUM FROM BLOOD* 

RALPH D. TURNER, MARGARET C. LAWLESS, ELLEN CLEARY, and 

ELIZABETH M. FRENCH, 

From the Rochester Regional Blood Program, Rochester, New York 

The following measure will provide a good yield of clear serum in specimens of 
blood routinely collected for serologic tests. 

Using a six-inch, cotton tipped, wooden applicator, the interior of the test tubes 
(100 X 15 mm.) is wiped with G-E Dri-Film (silicone). t After the Dri-Film 
has dried, the tubes are rinsed thoroughly with distilled water in order to remove 
the slight trace of hydrochloric acid in the tubes. When the tubes are dry they 
are sterilized, preferably in the autoclave, since excessive heat may injure the 
Dri-Film. 

It was found that the blood specimens in silicone-treated tubes showed greater 
clot retraction, thus providing a greater jdeld of clear serum, and that they were 
much less subject to hemolysis despite considerable agitation. 

* Received for publication, December 14, 1948. 

t Available from The General Electric Company, Chemical Department, Pittsfield, Mas- 
sachusetts. 
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PREPARATION OF FOLIN-CIOCALTEU’S PHENOL REAGENT 
Using 30 Per Cent Hydrogen Peroxide* 

DAVID O. ROSE ASH, Pn.D. 

From the Laboratory of the Veterans Administration Hospital, Roanoke, Virginia 

One of the difficulties encountered in preparing the Folin-Ciocalteu reagent' - - 
in small laboratories or in laboratories possessing inadequate facilities for removal 
of fumes is the necessity of using bromine to oxidize the complex phosphotung- 
stomolybdic acid and produce the characteristic bright 3 ’^ellow color of this reagent. 
Bromine is a dangerous reagent to handle, being quite irritating and toxic. The 
storage of this reagent also presents a problem for most clinical laboratories. 

It has been found that 30 per cent hj^rogen peroxide maj-^ be used to replace 
bromine as an oxidizing agent for preparing the phenol reagent without resorting 
to the use of fume hoods or other special precautions. Small amoimts of the 
hydrogen peroxide are added to a boiling solution of the phenol reagent until 
the proper shade of yellow is reached; an excess causes no harm to the phenol 
reagent and it is easily boiled awaJ^ The reagent prepared in this manner, when 
tested against the reagent prepared ivith bromine, showed no differences in 
either the determination of protein by the Greenburg method oi- in the determi- 
nation of acid or alkaline phosphatases bj'- the King-Armstrong method. 

When the phenol reagent has become discolored by contamination, it is easily 
regenerated to its original quality by treatment with the 30 per cent hydrogen 
peroxide solution. 

REFERENCES 
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A CONVENIENT SUPPORT FOR SEDIMENTATION TUBES* 

E. M. abraiia:mson, m.d. 

From the Jcieish Hospital, Brooklyn, New York 

Tliis report describes a newly designed supportf for sedimentation tubes 
(Fig. 1) that has certain advantages. 



Fig. 1 

1. If the apparatus is placed on anj'^ flat surface it will hold the tube in a ver- 
tical position. This is especially useful if a sedimentation test is performed in 
the patient’s home. 

* Received for publication, November 29, 1948. 
t Made by Bccton, Dickinson & Companj', Rutherford, N. J. 
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2. The blood and anticoagulant are mixed without transfer in the syringe that 
is used for obtaining the sample. 

3. The tube is filled from the bottom bj'^ positive pres.sure, thus avoiding the 
introduction of air bubbles which frequently get into the tube when it is filled by 
aspiration. 

4. It is easy to introduce blood up to the level of the zero mark. 

5. Repeated observations can be made on the same sample. 

6. The entire apparatus is readily cleaned by rinsing under the tap. 

The operation is veiy simple. One secures a little less than 2 ml. of blood by 
venipuncture. The plunger expels all but 1.8 ml. of blood from the barrel of 
the syringe. The tip of the needle is immediately dipped into a 3 per cent solu- 
tion of sodium citrate which is drawn into the s.yringe until the total volume is 
2.0 ml. The needle is removed and about 0.5 ml. of air is drawn into the syringe. 
The contents are thoroughly mixed by repeated inversions of the syringe which 
is then attached to the apparatus as shown in Figure 1 , the syringe being elevated 
to keep the air from the tip. The stopcock is tui’ned so that the syilnge and 
tube are connected. The citrated blood is expelled from the syringe into the 
tube. When the level reaches the zero mark, the stopcock is closed and the 
apparatus is allowed to stand for an hour, with the syringe resting on the table, 
at the end of which time the sedimentation rate is read. If, for any reason, it 
becomes necessary to check the reading, the stopcock is opened and the blood 
is drawn from the tube into the sju'inge. The S 3 u-inge is disconnected, its con- 
tents are mixed again and the apparatus is reassembled for a second determina- 
tion. 



NEWS AND NOTICES 


An' Appreciation to Dr. Kano Ikeda 
For Years of Service on the Board of Registry 

Tlie following communication has been received from Dr. Lall G. INIontgomery , Chairman 
of the Board of Registrj' of the American Society of Clinical Pathologists: 

“After having served continuously on the Board of Registrj' since its establishment in 
192S, Dr. Kano Ikeda has now retired from membership on this Board. He was a member 
of the original committee appointed to study the problems of training and registration of 
laborator 3 " technicians. Following the death of Dr. Ward Burdick, Dr. Ikeda carried on 
as chairman, and when the Board of Registrj' was established as a standing committee of 
the American Society of Clinical Pathologists, Dr. Ikeda was made a member of the Board, 
of which Dr. Philip Hillkowitz was the chairman. 

“The Board of Registrj’ wishes to take this opportunity to e.xpress its appreciation of the 
many j-ears of unselfish service that Dr. Ikeda has given. No other person knows as 
much as he concerning the training and certification of medical technologists. His deep 
interest in the problems of medical technologists and the Board, his unbiased consideration 
of these problems and his forward-looking views, have made his services invaluable not 
onlj’ to the Board of Registry, but to the practice of medical technology as a whole. 

“We know that Dr. Ikeda will continue to have a sincere interest in the affairs of the 
Registrj' and in the elevation of medical technology as a profession.” 

The Canadian Socie'I’y of Laboratory Technologists 

The Canadian Society of Laboratorj' Technologists will hold its 1949 convention in the 
Chateau Laurier, Ottawa, Ontario, Canada, Maj' 20 and 21, 1949. Further information 
maj' be obtained bj' writing to Mr. J. R. Wilson, Ottawa Civic Hospital, Ottawa, Ontario, 
Canada. 


300 



AMERICAN JOURNAL OF CLINICAL PATHOLOGY 


15 



Bovine blood con be collected and handled 
under carefully controlled, sanitary con- 
ditions. Protein Hydrolysate, Baxter, is 
prepared from the plasma of this blood 
because plasma proteins properly proc- 
essed are good proteins*. Enzymatically 


digested, the proteins are converted into 
amino acids and peptides with a mini- 
mum change in structure. A new booklet. 
Protein Hydrolysate, Baxter, is yours for 
the asking. Baxter Laboratories, Morton 
Grove, Illinois. 


*Journal of the American Dietetic Assn. Vo/. 23 ^10 Page 841 October 194T. 




Protein Hydrolysate 



With or without Dextrose 
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Distributed ond Avaitobie 
Only in the 37 sfote* 
cost of the Rockies 


American Hospital Supply Corporation • General Offices, Evanston, Illinois 
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Look info your laboratory glassware in- 
stead of through it and you will specify 
PYREX brand, made of Coming's balanced 
glass No. 774! 

This is the glass in which physical and 
chemical characteristics, so essential to 
accuracy, durability and economy, are 
carefully balanced to give you extra 
service. 

This is the glass that is blown and fab- 


ricated by experts long skilled in the art of 
handling low expansion glasses. These, 
men give every item the personal touch of 
careful workmanship. Quality is controlled 
from raw materials to finished product. 

In short. Corning makes sure that every- 
thing is done right to give you the best 
possible product at the lowest possible 
cost. Ask your laboratory dealer lor 
PYREX brand . , . you'll save money! 



CORNING GLASS WORKS, CORNING, N.Y. 

LABORATORY GLASSWARE 


SiQctced by Leading Labcrotory Supply Houtei 

TtCHNICAl mODUCrs DIVISION: lASORATORY ClASSWARE • OlASS COMfONINtS 
OlASS riri • GAUGE GtASSES . IIGHTINGWARE - SIGNAIWARE • OPTICAL OlASS 
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jlf^(c).| 0 (fj f j A .! 

O v„/ LrOlJ '-5 ■_rjLU'‘_r^jLi ; 

(Manometric) 

' wara :saMg=s]soaLi 


• ALL METAL CONSTRUCTION 

• VIBRATION FREE 

• SILENT OPERATION 

• LONG SERVICE LIFE 

• ALL CALIBRATION MARKS 
PLAINLY VISIBLE 

The welded steel tower contains a 
non-glare fluorescent tube to illu- 
minate the manometer. All cali- 
bration marks on the manometer 
and the extraction chamber are 
plainly visible. The base, carriage, 
pulley and carriage support are 
cast aluminum and the entire in- 
strument is finished in corrosion 
resistant white enamel. 

The manometer is mounted on 
the tower by means of spring steel 
clips which give it full support and 
still permit easy removal for clean- 
ing. The end of the manometer 
leading to the extraction chamber 
is held firmly in place by a bracket 
and plate assembly which prevents 
the transmission of vibration from 
the shaking assembly. The plate is 
held in place by thumb screws — 
eliminating the need for tools when 
removing the manometer from 
the superstructure. 

The shaking assembly is ball- 
bearing mounted, to give smooth 
silent performance and is con- 
trolled by a wide range stepless 
variable transformer. 

S-7325 BLOOD GAS APPARATUS - 

Van Slyke-Neill, All Metal, Sar- 
gent. Complete with Glassware. 
For operation from 115 volt 50/60 
cycle circuits $2SO.OO 



SARGENT 

SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY. 155-165 EAST SUPERIOR ST., CHICAGO 11, IlL 

MICHIOkU OlVISIOM EikST JEFftRSON DETROIT 7, MICHIGAN 

SOUTHWESTERN DIVISION 3»I5 ftElER ST. DAllAS 9, TEXAS 
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REAGENTS for the SEROLOGIC 
DIAGNOSIS of SYPHILIS 

(AR antigens are standardized by the anthor-serologists or by 
laboratories approved by them for this purpose.) 


Complement-Fixation Reagents 

Kolmer-Wassermann Antigen 
(Standard) 

Kolmer-Wassermann Antigen 
(New) 

Eagle-Wassermann Antigen 
B-J"L Wassermann Antigen 

5 cc $3.50 

Desiccated Complement 

3 cc $3.00 

5 cc 4.25 

7 cc 5.50 

15 cc 10.00 

Anti-Sheep Hemolysin 
(Desiccated) 

1 CC $2.00 

(Glycerinated) 

Equal parts of Glycerin and Hemolysin 

2cc $2.00 

10 CC 7.50 

Sheep Cells (Washed, Preserved 
10% Suspension) 

30 cc $1.50 

60 cc 2.50 

120 cc 4.50 

Sheep Blood (Sterile) 

15 cc $1.50 

30 cc 2.50 

60 cc 4.50 

Positive Syphilitic Serum (4-1-) 
(Desiccated) 

2 cc $3.00 


Flocctilation Reagents 

Kahn Standard Antigen 

5 cc $1.50 

10 cc 2.75 

25 cc 6.50 

Kahn Sensitized Antigen 

5 cc $1.50 

10 cc 2.75 

25 cc 6.50 

Hinton Indicator 

5 cc $1.50 

10 cc 2.75 

25 cc 6.50 

Eagle Flocculation Antigen 

5 cc $1.50 

10 cc 2.75 

25 cc 6.50 

B-J-L Flocculation Antigen 

5cc $1.50 

10 cc 2.75 

25 cc 6.50 

Kline Antigen 

1 cc $2,50 

5 cc 10.00 

1% Cholesterol in Alcohol 

50 cc $1.25 

100 cc 2.00 

Mazzini Cholesterinized Antigen 
4 cc $2.50 

(lFt7/; Sufficient Buffered Saline) 


CAPPEL LABORATORIES 


BOX 352, 


WAYNE, PA. 


' Kline Antigen is tested by an independent laboratorj*. 
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TESTING REAGENTS 

for 

Hematology and Serology 

Anti-A and Anti-B Serum 

Sheep Cells 

for Blood Grouping 

Anti-Rh Serum 

for determining presence of Rh factor 

Complement 

Amboceptor 

Sub-Groups of Anti-Rh Serum 

Kline Antigen 

Coombs’ Serum 

Kahn Antigen 

for antibody test 

Anti-M and Anti-N Serum 

Mazzini Antigen 

for paternity tests 

Kolmer Antigen 

Absorbed B Serum 

to differentiate between Ai and A2 

Positive Syphilitic serum 

Human red cells 

for research work or controls 

for control tests 

P.S.A. (Paraffin Section .‘Vdliesive) 

CERTIFIED BLOOD DONOR SERVICE 

146-16 Hillside Avenue 

Jamaica 2, New York 
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ANGLE CENTRIFUGES 

Ask for Bulletin J-31 
with complete data on all models 


Type SS-1 
(Superspeed) 



With safety design self-centering dc%'icc 
and dynamical balance. 13,000 r.p.m. 
20,000 X G. Cap. 8 X 50cc or lace lubes. 
NEW TYPE SS-2 VACUUM CENTRIFUGE 
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STERLING AUTOMATIC 

AND 

HAND PIPETTES 

Dispense accurately, at a set speed, pre- 
determined amounts of 0.1 cc to 10.0 cc. 
Ea.sy to Operate — ^Time Saving 

t SMifSCL 

Magnetic Stirrer 
(U. S. Patent) 

Ask for Bulletin J-34 

For stirring in open 
un||l i vessels or in closed 
s 3 ’stems under an 5 ' 
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ilc conditions. Makes 
possible central rota- 
tion with vortex for- 
mation, epicj’clic motion without vortex, 
simultaneous stirring in several small 
containers, etc. 

Manufacturer and Distributor: 

IVAN SORVALL, Inc. 

210 FIFTH AVE. -NEW YORK 10, N.Y. 


HELLIGE 

COMPARATORS 


FOR BETTER 




HELLIGE 

INCOR.POR.ATED 

37I8 NORTHERN BLVILLONC ISLAND CITY 1. N.Y 
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But whichever directions you choose, use Mallinckrodl Analytical Reagents. 
They are consistently tlie fine reagents A.C.S. specifications require. When your 
reagents bear the Mallinckrodl label you are sure of uniform dependable 
purity, and exceptional performance in every test. 

ALJTAYS SPECIFY MALLINCKRODT REAGENTS IN ORIGINAL PACKAGES 

A 
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MALLINCKRODT 
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CHEMICAL WORKS 
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^rotowi khke sharpen® 

_ mCOMPARABEP ®®* 


COMPARE THE EDGES. Photomicrograph 
{i!) shows a microtome knife edge shar- 
pened by tlte Berkeley sharpener. Note 
its even smoothness, assurance of better 
sections. Photomicrograph ib) shows a 
blade laboriously hand sharpened, honed 
and stropped, but note the nicks and 
serrations still remaining. 





COMPARE THE TIME. In tests, wherever made, and in prac- 
tice in hundreds of laboratories, the Berkeley Microtome 
Knife Sharpener gives perfect edges in one-third the time 
requited for hand honing and stropping. 

Let ut send you Dnlleliti MKS-12 git ing full information 
this indisjiensabU laboratory aid. 

Eclerfiiilic QoifvpjciFUf, 

SIXTH AND NEVIN AVE ' RICHMOND, CALIFORNIA 


SHILLABER'S 

Immersion Oil 

for Microscopy 
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CEDAR OIL . . 

‘Belter Results 


•Time Sadnj 
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I' h. 'C-O'-Tni!. '''l-lhilU'' ,; 
•low Fluorescence “'IMIillSlOS' j f ’'’'"‘v'S'' 

•2 Viscosity Ranies 

•Controlled Optical 
Properties 

^PRICES (Grade A or Grade B) — 

COMBINATION PACKET 

1 Ounce A with 1 Ounce B $1.00 

1 Ounce Bottle Each .50 

4 Ounce Stock Bottle 1.50 

16 Ounce Stock Bottle 4.00 

ONE OUNCE BOTTLES HAVE 
APPLICATOR RODS 


Order Through Your Laboratory Supply 
Dealer Or Direct From 


K. P. Cargille S," 


For maximum hormone adsorp- 
tion in preparation of urine ex- 
tracts for pregnancy testing use 

“ADSORMONE” 


A newly developed colloidal 
Adsorbing Agent 

Rapid, simple teclmique 

Eliminates drug reactions 

No denaturing of hormone 

More complete hormone adsorption 

No animal loss from toxic urine 

Costs less than 5{i per test 

For use with Frogs, Mice or Rabbits 

For prices and information write 

LOUIS C. HERRING & CO. 

35 West Church Street 
Orlando, Florida. 


^ <7 aX 

a^uIl'Blooded Healthy ' 

iiarqe Stock -All 


WHITE MICE 
WHITE RATS 


^ RABBITS FOR THEX 

Friedman Testu 

RESEARCH SUPPLY CO. 
2436 W. York Street 
Philadelphia 32, Pa. 
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Unit 

System 

Cabinet 

No. 60-660 
$36.00 


EBERBACH 

MICRO SLIDE CABINETS 

The Unit System Cabinet provides flat storage 
for 500 3" X 1" slides. 25 aluminum trays 
are numbered, and each has 20 compartments. 
Hardwood cabinets with flat sides and disap- 
pearing door can be stacked as slide collec- 
tion increases. They measure 85 x 10 x 12" 
deep. Write for Bulletin 150. 



AnnanBOtv.miCH. 


114} 




PHYTONE 

Papaic Digest of 
Soya Meal 

An excellent peptone for the culti- 
vation of fungi and bacteria, includ- 
ing such fastidious organisms as gon- 
ococci, pneumococci, clostridia and 
members of the genus Bnicella. 

A new B-B-L Catalog on 
PRODUCTS FOR THE 
BA CTERIOLOGICAL LABOR A TORY 
is now available. 

Copy will be sent upon request. 

BALTIMORE 

BIOLOGICAL LABORATORY 

1640 Gorsuch Avenue BaHimore-IS, Md. 



When you work with live animals, you can 
eliminate one big variable by feeding; uni* 
form Purina Laboratory Chow. Here's a 
ration made with a formula as standard as 
lab equipment, as constant as the best lab 
techniques, bag after bag, everywhere 
across the nation. That’s why more and 
more research workers arc standardizing 
on Purina Laboratory Chow, They can 
depend on it from year to year on their 
own projects, and they can rely on com- 
parisons with other research scientists 
who use it on similar problems through- 
out the countrj’. Tr>’ Purina Laboratory 
Chow ... a standard you can count on. 

RALSTON PURINA COMPANY 
Si. Louis 2r Mo. 


RALSTON PURINA COMPANY 
1706 Checkerboord Square 
Si. Looh 2 , Mitsouri 
Please send me your new 28*poge fiondbook (SP4629) 
on the nutrition of laboratory animols. 


Namo_ 


Addreif. 


City„ 


„5iote. 
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2 drops of blood... 



1 drop of Anti-Rh Serum... 



Test complete in 2 minutes 



xluman Anti-Rh testing serums from 
American Hospital Supply Corporation 
are fast, potent, stable. They save time, 
eliminate errors. Slide method technique 
makes results clearly visible to the naked 
eye within 30 to 45 seconds. Prepared 
according to N. I. H. specifications. 


Write for complete 



AMERICAN HOSPITAL 
SUPPLY CORPORATION 



The j/OUi Home in Hospital Supplies 


GENERAL O F F I c E S - E VA N ST O N, ILLINOIS 


Advertisers 
in the Journal 
Fjijoy these advantages 

• Only carefully selected advertis- 
ers are invited to use space. This 
assures the quality of the advertis- 
ing and effectiveness of results. 

• The Clinical Pathologist is the 
individual responsible for the se- 
lection and purchase of equipment 
and supplies. The advertiser’s 
message reaches him directly. 

Readers appreciate the.part that 
advertising revenue_plays in mak- 
ing publication possible. This fac- 
tor is an influence in their choice of 
where to buy. 


NEW THIRD EDITION 

A Textbook of 

CLINICAL 

PATHOLOGY 

Edited by the late 
Francis P. Parker, M.D. 

Formerly Kracke and Parker, the present 
edition has been almost entirely rewritten. New 
procedures developed in the last six years have 
been'added, and rearrangement of sequence in 
some sections has improved the continuity. 
Emphasis on interpretation of laboratory 
findings 

Contributors all experienced workers 
Wide range of topics in relatively small com- 
pass. 

Comprehensive Accurate Lucid 

1043 pp., 229 figs., 46 plates, $9.00 

The WiUiams & Wilkins Co. 

Mt. Uoyal & Guilford Aves., Baltimore 2, Md. 
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RECTANGULAR MUSEUM JARS 

Are they available again? 

Yes, of course thej'’ are the ongi- 

nal Bohemian Crystal Brand Rectan- 
gidar hluseum Jar. 

WHY RECTANGULAR? 

On!}’- the rectangular shaped museum 
jar affords maximum visibility . . . elimi- 
nation of curvature distortion . . . eas}'- 
storage and handling and the durability 
required for permanent preservations. 

WHY BOHEMIAN CRYSTAL BRAND GLASS? 

This perfect crystal clear glass, free of refractive and distortive qualities is of prime 
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Uniform wall thickness eliminates distortion and greatl}’’ increases the exactitude of 
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G. AA\ailability in sizes to meet any requirement. 
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The Spencer Hh-]Metcr. In less than three min- 
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dilutions or volumetric measurements. Pocket- 
sized, using either batteries or transformer, it 
may be operated anywhere. 


See your local supplier 
or write Dept. 016. 
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(Desiccated) 
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Flocculation Reagents 
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3 cc 
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4.25 
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Anti-Sheep Hemolysin 

25 cc 
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Mazzini Cholesterinized Antigen 
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THE DYNAjMIC EQUILIBRIUM* 

PAUL R. CANNON, M.D. 

From the Department of Pathology, The University of Chicago, Chicago, Illinois 

I wisli first to express my gratitude for the honor of liaving been chosen as 
this year’s recipient of the Ward Burdick Award. I accept the award as an 
indication of tlic desire of tliis Societj' to commend the efforts of a group of 
wliich I am liappy to have liccn the leader. It is especially gratifying to me, 
however, that the American Society of Clinical Pathologists, occupied as it is 
so largely with the many problems of practical pathology, should wish to honor 
those of us who, princijially because of the good fortune of chance, have been 
al)le to direct a considerable share of our efforts toward some of the more theoret- 
ical aspects of pathology. I hope, moreover, that, this dynamic organization 
may long continue to give its encouragement and support to unrestneted research 
in pathology, regardless of its immediately fon-^eeable applications to medicine. 
I .«ay this because I believe that probably in this way alone can we be best as- 
sured of the continued development and expanding influence of patholog}^ 
whether it is in relation to theory or to practice. For unless today’s facts and 
ideas are constantly renewed and added to, they cannot serve tomorrow’s needs 
in pathology any bettor in princii)lc than can a camel’s hump function indefinite^’’ 
without dietary replenishment. 

This afternoon I have chosen to discuss a .subject. The Eynamic Equilibrium, 
for bot h a general and a special reason. We arc living in a world of rapid changes 
and recurring tensions in which opposing forces come into equilibrium onl}' 
momentarily. As a pc.ssimislic theologian has I’ccently said, “There is so 
little health in the whole of our modern civilization that one cannot find the 
island of order from which to proceed against disorder.” To an optimist, 
however, these turbulences, the manifestations of a series of collisions between 
forces and counterforces must lead eventually to the kind of Progress which we 
all arc trying to achieve. .And to a rcalisl, the main bulwark must be patience 
and hope. In our i)rofc.ssion we are seeing similar conflicting trends. Since 
the early simple descriptive pathology of Morgagni, Rokitansky and Virchow, 
the scope of pathology has broadened and become more dynamic and complex 
until now almost every problem of medicine interests the pathologist, at least 
to some extent. From these complexities come the current problems and ten- 
sions of the pathologist as the patterns of practice change from day to daj’. One 
wonders whether these complexities are not the normal consequences of a rapid 
maturation of pathology, in the proce.ss of which we see the drives and conflicts, 
the ebb and flow, the give and take, of a dynamic equilibrium. In this process 
of rapid growth, this Society can take pride in the fact that a great deal of the 

* Till! Ward Burdick .Vward Lecture, presented at the Twenty-Seventh Annual Meeting 
of .-tmerican .Society of Clinical Pathologists, in Chicago, October 13, lOtS. 
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acceleration, particularlj^ in recent j’^ears, has resulted from the efforts of the 
clinical pathologist. Largel}'^ because of him the general pathologist no longer 
feels impelled to restrict his technic to the use of a single tool, the microscope, 
important as that instrument is and will continue to be to all of us. On the 
contrary, the general pathologist now utilizes more freelj^ than ever before, 
and with increasing competency, the technics of chemistiy, physics, mathematics, 
physiology, bacteriology, immunolog}'^, and other sciences, whenever and wher- 
ever they are indicated. Elsewhere,* in emphasizing this point I have stated 
that “it might be well to reflect that it was onl}’" because of the d5mamic de- 
termination of the clinical pathologist that the shackles of custom have been 
so loosened within recent 3'’ears that the latter is now free to utilize a wide variet}’’ 
of laboratoiy techniques in his dailj'' work. Perhaps in time this technical 
revolution which the clinical pathologist has brought about ma}’’ cany over into 
eveiy field of patholog5^ With an increasing variety of techniques available it 
should be possible for pathologists to attack man}'- additional problems of 
disease with ever greater resourcefulness.” 

But it is not my intention to carry further this general line of thought; instead, 
I wish to direct my principal discussion to a special aspect of the Dynamic 
Equilibrium as it applies to the processes of protein metabolism. For many 
years Dr. George H. Whipple and his associates have demonstrated in various 
ways the vital role in metabolism of the reserves of protein stored within cells 
throughout the body, reserves which contribute in time of need to the proteins 
of the circulating plasma.*® ■ **• *® Because of this relationship between circulat- 
ing and tissue protein, there e.xists a nicely balanced or steady state, a dynamic 
equilibrium, between the protein stores and the plasma proteins, an equilibrium 
which can be modified, moreover, by variations in protein production or by 
protein wear and tear. These protein reserves may be reduced by fasting, low 
protein diet or plasma depletion; and this reduction becomes important to 
pathology because of its association with a lowered resistance to infection and 
intoxication, slower convalescence and impaired wound healing, and in other 
ways. 

THE PROBLEM OF THE “pROTEIN POOL” 

This concept of a dynamic equilibrium implies the presence in the tissues 
of a large “protein pool” which contributes to the plasma protein and the latter, 
in turn, to the functioning cells and tissues. In the concept of Whipple, plasma 
proteins act as a means of a fluid interchange between stores of “reserve” protein 
and cells in Avhich protein is produced, modified and utilized; and, according 
to Terry, Hawkins, Church and AVhipple,** “Avhen albumins or globulins are 
formed rapidly Avithin a liver cell because of body demand, the proteins pre- 
sumably accumulate Avithin the cell until there is an outfloAV — due to an in- 
creased density of intracellular protein or other factors. ConAmrsely in protein 
fasting AA'hen parenteral plasma is giA'^en, these Ih’-er cells (and others) permit a 
protein infloAV — perhaps due to a decreased density of intracellular protein.” 
A further postulate in relation to this question of fluid interchange is that “pro- 
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tcin molecules c;in cDimjc from a cell and also cnlcr a coll readily — a dynamic 
equilibrium between cell and plasma protein.”'® But how this comes about is 
not clear, although Whipple suggests that intracellular enzymes may partici- 
ipate in the passage of plasma proteins through cell membranes. 

Granting the validity of these assumptions, it follows that plasma protein 
functions directly as a circulating ti.s.sue and cellular nutrient without further 
degradation or transformation into its constituent amino acids. Plasma pi'otein 
thus constitutes the nutritive core of tis.sue growth, repair and maintenance. 
It should be emphasized that nowhere has Whipi)le denied the possibility of the 
transformation or degradation of jilasina protein into amino acids in the process 
of iirotein utilization; he has merely assumed that this is not metabolically 
nccc.s.sary. The ])roblem becomes of particular intci’csl, however, because of 
the implication that the jiarenteral use of blood i)lasma can satisfy all the bodilj’ 
needs for protein, even over considerable periods of time; and, as a matter of 
fact, there is good evidence that this is true, both from experiments in lower 
animals and in man. 'J'hus 'J'erry, Sandrock, Nye and Whijjple'® have been 
able to maintain two normal dogs in weight and nit rogen balance and in a state of 
well-being for at least three months by tlie daily intravenous or intraperitoneal 
injection of dog plasma, in association with an atlequatc diet very low in protein. 
It is of interest, however, that the concentration of plasma proteins gradually 
rose and that wlieu it reached a concentration above 9.5 grams per 100 ml., 
proteinuria occurred. The authors .suggest that this m,ay indicate that the 
“utilization of parenteral plasma protein has a ceiling beyond which the body 
cannot use as efliciently tins available pla.sma protein” after the body’s protein 
re.^erves have been repleted. 'J'he fact, however, of the gradually developing 
hyperproteinemia is a direct evidence, also, of the slow absorption and utilization 
by tlie ti.s.«ue.s of the injected protein, even in the earlier days of administration. 
This hajjjjcns, moreover, in rats severely depleted of protein reserves by pro- 
longed low-protein feeding (Fuller ct and is j)robably an expre-ssion of the 
sluggish mechanism whereby the injected colloid leaves the blood and enters 
the ti.«sucs. This point will be considered in more detail in connection with the 
ob.eeiwations of Eckhardt ct al.~ 

A DV.VAMIC EQUinirnUUM AT THE AMINO ACID LEVEE 

But before accepting in loto the a.«sumptions of this postulate of a protein 
equilibrium it is well to recall that at the amino acid level, too, there is evidence 
of the operation of a dynamic equilibrium. It is well known that during diges- 
tion the amino acid concentration of the blood may rise considerably, followed 
by the rapid removal and destruction of these amino acids by the liver. Some 
amino acids, however, pass through the liver; and in the fasting animal the 
amino acid concenti-ation of the ti.s.sues may, for a time, be as much as ten times 
that of the blood plasma.'" Soon, however, particularl.y in the liver, the amino 
acid concentration reverts to its original level as equilibrium with the blood is 
re-established. Since the work of Schoenheimer," Borsook and Keighl}^'’ and 
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du "^^gneaud et al., it has become increasing]}'- clear that the processes of protein 
metabolism are so dynamic that dietaiy amino acids almost immediately enter 
tissue proteins and freelj'- interchange substituent groups. Thus, according to 
Schoenheimer,^^ the rapid and continuous chemical regeneration of the cell 
proteins characterizes living matter even though the composition of the tissues 
undergoes no final quantitative or qualitative changes. Tissue protein, there- 
fore, can no longer be looked upon as a static stmcture. As Berg^ has said, 
“The state wliich actual!}^ obtains is one of equilibrium, involving the summation 
of a comple.v arra}' of interdependent equilibria between opposing dj'namic 
forces.” In view of this evidence of an active metabolism at low molecular 
levels it is necessaiy to examine further the question whether the dj’namic 
equilibrium of the body’s protein pool operates entirely or largely by a free inter- 
change of large protein molecules. In other words, even though it is clear that 
plasma protein when administered parenterallj’- can be utilized by the recipient 
for tissue protein sjuithesis, the mechainsm of utilization still remains a problem 
of great interest and practical importance. 

The following phenomenon is difficult to explain in terms of the free interchange 
of protein molecules: Although a normal well nourished rat requires a definite 
quantity per day of each of nine essential amino acids in order to sta}-- in nitrogen 
equilibrium, if only slightly less than this amount of any one of these is omitted 
from the ration, the animal apparent!}’- cannot abstract, either from the cir- 
culating plasma or the tissues, even this small amount of essential amino acid and 
utilize it in association with other amino acids ingested in a ration adequate in 
each amino acid except the missing one.“ 

It is difficult to rmderstand, -^AUth protein reserves aAmilable and protein 
aggregates present in abundance in the protein pool, AA’hy it should not be pos- 
sible in times of metabolic need to supply from these sources such a small amoimt 
of needed amino acid. EAudently, hoAA'eA’-er, there are no reseiwe stores of 
“free” essential amino acids; and in their absence, a deficiency in a particular 
one cannot be corrected from the protein stores themseh'es. 

There is eAudence, also, that the efficiency of utilization of hydrolyzed protein 
in the blood stream is correlated with its free amino acid content. It has been 
shoAATi, for example, that completely hydrolyzed proteins are more efficiently 
utilized than are those in AA-hich there is a relatiA’ely liigh proportion of polypep- 
tides. Thus Christensen, L}Tich and PoAvers® f oimd that AA-hen they compared the 
effects of intraA'enous injection of protein hydrolysate and of a solution of free 
amino acids, the former produced a larger and more prolonged elevation of 
plasma amino acid concentration and an associated higher urinary excretion 
of nitrogen. It is probable from these experiments, therefore, that the tissues 
are better able to utilize free amino acids than they are certain kinds, at least, 
of peptide aggregates. j\Iore recently Smyth, Levey and Lasichak^- reported 
similar findings in human beings injected intraA^enously AA'ith protein hydrol- 
ysates. Here, too, the greatest urinary Avastage of amino acid nitrogen folloAved 
the injection of a hydrolysate containing large amounts of peptide nitrogen. 
From these experiments it is difficult to see AA'hy, if the tissues cannot utilize 
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peptide nitrogen as efficiently as free amino acid nitrogen, they should be able 
to use larger molecular aggregates of plasma protein without the necessity of 
first breaking them down into constituent amino acids. 

In a further study of the mechanism of protein utilization Eckhardt el al? 
have offered an explanation which harmonizes both points of view. From ob- 
servations made following the intravenous injection of human serum albumin 
in man, they have concluded that the albumin is not metabolized imraediatelj" 
but is slowly degraded into its constituent amino acids which later are utilized 
for purposes of tissue jirotein synthesis. These workers postulate that “whole 
protein (albumin) given intravenously to normal individuals diffuses first into 
the lymphatics where an equilibrium is established. It is then only slowly me- 
tabolized, finally breaking down gradually, and probably completely, into its 
constituent amino acids; these arc cither dcaminated with excretion of the 
released nitrogen, or they arc resynthesized into new tissue protein.” 

Because of the slow utilization of injected plasma protein, the latter enters 
tlic metabolic pool slowly, thus effecting a temporary increase in the concentra- 
tion of total plasma protein and of the oncotic pressure of the blood. After the 
equilibrium between vascular and extravascular i)lasma protein has been estab- 
lished, however, slow degradation or decay allows release of amino acids for 
purposes of tissue synthesis. It should be noted that these observations were 
made in normal subjects; in severely malnourished subjects, it is not known at 
what tempo the enzymic degradation of plasma proteins might proceed. 

THE SITE OR SITES OF TI.SSUE PROTEIN .SYNTHESIS 

Finally, what may be said about tlie relationship between circulating plasma 
proteins and the sites of .synthesis of the proteins Avhich constitute the protein 
pool? In the Whipple postulate, the liver is as.sumcd to bo the Master organ in 
protein .‘^juithcsis. Among the reasons given for this assumption arc the follow- 
ing: (1) The liver is strategically .situated to perform this function; (2) it is of 
sufficient size to do so; (3) it has been proved that it “stores proteins, it makes 
proteins (fibrinogen, inothrombin and probably other globulins and albumins) 
and it aggregates amino acids and other nitrogenous materials coming from the 
gastrointestinal tract into proteins.” To the stored protein within the liver 
cells, which can be released in time of need, Whipple'® gives the name “transition 
protein” because he assumes that “by cleavage and reassembly (enzymes) it 
is on its way to cell protein or plasma protein.” Only the protein which cannot 
be removed without cellular harm is called “indispensable protein”. But, accord- 
ing to this concept, it is through the liver that the dynamic equilibrium with the 
circulating plasma proteins is maintained. 

But is the liver the only place in which tissue proteins are fabricated or can 
protein s 3 ’nthesis occur also in other organs capable of converting an assortment 
of amino acids into polj'peptides and complete tissue proteins? We have seen 
that during digestion large amounts of amino acids ma}" pass through the liver 
and enter other tissues where, as for example in the muscles, tliej^ may be con- 
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verted into muscle protein. Although the evidence for this possibility is as yet 
meager, some support is at hand. For example, Bloch fed arginine labelled with 
N'^ to rats and found the highest concentration of the isotopic nitrogen in the 
intestinal wall.- In explanation of this finding he suggested two possibilities: 
(1) Replacement of the isotopic nitrogen by ordinaiy nitrogen in the liver so 
that there is a low concentration of isotope in the liver as compared with that in 
the intestinal wall, or (2) a direct utilization of amino acids during the processes 
of absorption, protein synthesis occurring directly in the intestinal wall. More 
recently, Friedberg* has injected labelled methionine through the jugular vein 
and found the highest concentration of isotope in the intestinal mucosa. He 
found the same effect, also, when he injected tyrosine labelled with C*'. Tarver 
and Schmidt*® had fed labelled methionine and found the highest concentration 
of S®® in the intestinal wall. Friedberg concludes from these experiments that 
there is a direct synthesis of proteins in the intestinal wall and as a consequence 
there is a replacement of enzymes and mucous proteins which are being lost. 
He suggests that for the same reasons there should be active synthesis in the 
pancreas, and re-emphasizes the findings of Tarver and Schmidt that this organ 
gave the second highest specific activity among the organs tested with isotopic 
amino acids. 

If it is true, therefore, that amino acids can be directlj’’ utilized bj”^ S5mthesizing 
mechanisms in the intestinal mucosa, it would be logical to expect that the same 
should hold for other tissues as, for example, muscle and kidneys. No doubt by 
the use of isotopic methods more evidence will soon be available to help clarify 
this question. 

In conclusion, enough is now known about these dynamic metabolic processes 
to afford a fairly clear picture of the over-all processes of protein anabolism 
and catabolism. Although the sharp distinction between “endogenous” and 
“exogenous” metabolism no longer holds, it is evident nevertheless that there is 
a daily expenditure of tissue protein, a daily tissue protein wear and tear, ac- 
companied by a daily turnover rate for each essential amino acid. It is now 
evident, also, that both the tissue proteins and the dietary proteins intermingle 
freely and dynamically in the processes of intermediary metabolism; and the 
homeostatic mechanisms, operating presumably in an effort to maintain the 
constancy of the internal environment, tend to keep the metabolic processes in a 
state of dynamic equilibrium. As Claude Bernard emphasized many years ago 
with respect to the nature of the internal environment, it is its fixity which 
conditions a free and independent life, and all the living mechanisms, no matter 
how varied they may be, have as their sole object the maintenance of a constancy 
in the internal environment for all living conditions. 

To some this may sound too purposive; but the fact remains that in the healthy 
organism these dynamic mechanisms seem to operate successfully and over long 
periods, in keeping the metabolic processes balanced and functioning smoothly 
and efficiently. Perhaps when our own understanding of the facts and theories 
now available to us becomes better balanced, our comprehension of these com- 
plicated processes may also come into equilibrium, even if this also be onlj'' for a 
moment. 
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AN OUTLINE FOR THE IDENTIFICATION 
OF SALMONELLAS* 

OSCAR FELSENFELD, M.D. 

From the Hektoen Institute for Medical Research of the Cook County Hospital, Chicago, Illinois 

The identification of the types of Salmonella, also called “serodiagnosis” and 
“Salmonella typing”, has been simplified recently by a revision of the Kauff- 
mann-White-Edwards schema of Salmonella antigensd® Many antigens, such 
as “3”, “4”, “10”, “11”, “zi” and “Zi” were dropped. The subgroups of S. 
arizona and S. ballerup have been excluded, the former being considered the 
nucleus of a new genus,'* and the latter being classified with the paracolon organ- 
isms. Many monophasic salmonellas are not listed as special types. ^S. Cardiff, 
S. italiana and S. simsbury "which arise from S. thoinpson, S. panama and S. 
senftenberg by variation, were not admitted. S. Zagreb, S. Oregon and S. piieris 
were joined with S. saint paid, S. nmenchen and S. newport, respectively. S. 
mexico was not included. The resulting classification is more practical and 
permits easier identification of the type of Salmonella. 

The classic manual of Salmonella typing by Edwards and Bruner- has been 
somewhat outgrown by the vast extension of Salmonella work during the past 
few years. Edwards and Bruner^ described a number of monophasic strains 
which greatly facilitate Salmonella typing. A new schema of typing is, there- 
fore, needed. 

The present outline was evolved, taking into consideration the following fac- 
tors: Pooled polyA'^alent serums are suggested for the identification of the genus 
Salmonella; monovalent serums are used, whenever possible, for the identifica- 
tion of the species. If organisms for the production of monovalent serums are 
not available, salmonellas belonging to less frequent groups are used for the 
production of typing serums, in order to avoid cross reactions with other anti- 
genic factors. The number of Salmonella strains necessary for the preparation 
of the serums is kept at a minimum. 

PREPARATION OF SERUMS 

Polyvalent serums. The preparation of reliable polyvalent serums was described by 
Galton and Quan,'' Felsenfeld and Young,® Ewing and Bruner,® Crossley et al.^ and Selig- 
mann et al.^^ For general use, we recommend two serums preserved with 1 : 10,000 Merthio- 
late.f The pools are prepared according to the principle of Seligmann et al.^^ The first 
polyvalent serum is a mixture of “0” serums prepared against S. bredeuey monophasic 
type, S. tennessee, S. Virginia, S. javiana and S. Uganda. Amounts equivalent to the homo- 
logous titer of each serum are used. A sample is given in Table 1. The second polyvalent 
serum is a pool of “0” serums prepared against S. ruhislaw, S. worthington, S. orientalis, S. 
kirkee, S. cerro, S. minnesota monophasic strain, S. XXVIII'.y, S. urbana, S. adelaide, 
S. invcrness and S. champaign, which are representatives of the F group of salmonellas. 

* Received for publication, September 24, 1948. 

t A product of Eli Lillj’^ Co., Indianapolis, Indiana. 
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“0" serums. These serums are prepared by inoculating rabbits with 0.25, 0.5, 1.0 and 2.0 
ml. of the antigens at four day intervals. Six days later the rabbits are bled and the serums 
preserved, with 1:10,000 Merthiolate. The “0” antigens employed for the above inocula- 


TABLE 1 

Pkeparation op a Pooled “0” Serum 


"0” SERUM AGAINST 

ANTIGENIC FORMULA 

TITER AGAINST 
HOMOLOGOUS ORGAN- 
ISM USING SLIDE 
AGGLUTINATION 

ML. OF SERUM 
TO BE USED 
IN POOL 

<S. hredenmj 

I, IV, XXVII, XII 

1:40 

2.5 

(S. lennessce 

VI, VII 


5.0 

(S. Virginia 

VIII 

1:50 

2.0 

)S. javiana 

I, IX, XII 


5.0 

S. Uganda 

III,X 

1:25 

4.0 


TABLE 2 

Preparation of “O” Agglutinating Serums 


GROUP 

ANTIGENIC FORMULA 

ORGANISM USED FOR 

preparation 

SINGLE FACTOR 
DESIRED 

ORGANISM USED FOR 
' ABSORPTION 

1 

A 

1,11, XII 

S. paratyphi A 

II 

i S. javiana 


(I), IV, (V), XII 

S.IV,V,XII-.c,h 

IV, V 

S. javiana 

B: 

I, IV, XX VII, XII 

S. brcdcncy mono- 

xxvn 

S.IV,V,XII\e,h 



phasic 



C: 

VI, VII 

S. tennessec 

VII 

S. newport var. 





Puerto rico 

c» 

VI, VIII 

S. Virginia 

vin 

none necessary 

D 

(I),IX,XII 

S. javiana 

IX 

S. paratyphi A 

El 

III,X 

S. Uganda 

X 

S. selandia 

E" 

III, XV 

S. selandia 

XV 

S. Uganda 

E3 

i,ni,xix 

S. senflenbcrg j 


S. Uganda 

F 

XI 

S. rtibislaw j 



G 

(I), XIII, XXIII 

S. poona 



H 

(I), VI, XIV, XXV 

S. florida 

XIV, XXV 

S. tennessee 

I 

XVI 

S. oricntalis 

1 


Other 

XVII 

S. kirkee 



groups 

XVIII 

S. cerro 




XXI 

S. niinnesola mono- 





phasic 




XXVIII 

S. XXVIII :y 




XXX 

S. urbana 




XXXV 

S. adelaide 




XXXVIII 

S. inverncss 




XXXIX 

S. champaign 




tions are produeod by growing the organisms on tryptose or trypticase agar slants for 
twenty-four hours, then washing off the growth with enough saline to obtain a suspension 
matching MacFarland’s nephelometric scale at jS!3, and boiling the suspension for two hours 
to destroy “H” antigens. Table 2 shows the organisms used for the production of “0” 
serums. 
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Absorbed serums arc prepared in the following way : The organism used for absorption is 
grown on tryptose or trypticase agar plates. Five plates are necessary for the absorption 
of each ml. of serum. After twenty-four hours of incubation, the growth is washed off with 
sufficient saline to give 0.5 ml. of bacillary suspension from each plate. The bacillary 
suspensions and the serum are mixed and incubated for two hours at 50 to 52 C. Then the 
organisms are removed by centrifugation and sufficient Merthiolate added to bring up its 
concentration to 1:10,000. 

Unabsorbed serums keep better than absorbed serums. It is advisable, therefore, to 
keep on hand unabsorbed serums and to prepare the single factor serums from time to time, 
e.g., every three to six months. 

“Vi” seruin. A strain of E. coli Vi is grown on tryptose or trypticase agar. The growth 
is washed off with absolute alcohol after twenty-four hours. The alcoholic suspension is 
dehydrated in vacuo. Just before use, the dried powder is restored to its original volume 
with sterile saline, and 0.25, 0.5, 1.0 and 1.0 ml. of the restored suspension are injected into a 
rabbit at four baj"^ intervals. 

“H” serums. These are prepared by inoculating rabbits with 0.25, 0.5, 1.0, 2.0 and 3.0 
ml. of the antigens at four daj”^ intervals. Six days later the rabbits are bled and the serums 
preserved with 1:10,000 Merthiolate. The “H” antigens are prepared by growing the 
organisms in tryptose or trypticase broth for eighteen to twenty hours, then adding one drop 
of formol (40 per cent Formaldehyde c.p.,) to each 5 ml. of the broth. The antigens are 
ready for use three hours after formolization, and keep unchanged for several months. 

Table 3 lists the organisms used for the preparation of “H” serums. Absorbed serums 
are often used. They are obtained by a procedure identical to that recommended for the 
preparation of absorbed “0” serums. Double absorption is frequently used. If such an 
absorption is necessary, the serum is absorbed first with one, then with the second organism. 
The e.xpiration time of absorbed and unabsorbed “H” serums is the same as that of “0” 
serums. 

All serums have to be checked carefully against all flagellar (“H”) and somatic (“0”) 
antigenic factors present in the organism which was used for the preparation of the serum. 
“H” serums have to be tested even more carefully than “0” serums. There must be a 
sufficient range permitting the exclusion of “O” agglutination. Unabsorbed “H” serums 
with titers below 1:2,000 against the homologous “H” antigens must not be used. “H” 
serums showing agglutination to a higher titer than 1:250 with “0” antigens are rejected. 

SALMONELLA TYPING 

Serologic tests alone do not place an organism in the genus Salmonella. Bio- 
chemical reactions have to conform with those required by the definition of this 
genus. These are: acid and, frequently also, gas formation from dextrose and 
mannitol; no reaction in sucrose and lactose; no indole formation; and a negative 
Voges- Proskauer test. Further biochemical tests are of value only in the 
differentiation of some members of the groups Ci and D. These reactions are 
listed in Table 4. 

Organisms showing the biochemical reactions of salmonellas are tested first 
with the two polyvalent serums using the slide method. Instead of an excavated 
slide, the bottom of a petri dish may be used to perform these spot tests (WeiP^). 
All organisms belonging in the Salmonella groups “A” to “E” will react with 
the first polyvalent serum, except S. typhosa and S. paratyphi C with strong 
“Vi” antigens. »S. typhosa does not form gas and produces only a small amount 
of h 5 ’^drogen sulfide. S. paratyphi C shows also typical biochemical reactions 
which, in addition to producing agglutination with “Vi” serums, help to diagnose 
these organisms. 



TABLE 3 

Preparation of “H” Agglutinating Serums 


ANTIGENIC 

FORMULA 

ORGANISM USED FOR 
PREPARATION 

SUBGROUP 
OR FACTOR 
DESIRED i 

ORGANISM USED FOR 
ABSORPTION 

Factor , 

DESIRED 

ORGANISM USED FOR 
SECOND ABSORPTION 

a 

S. paratyphi A 





b 

S. minncsola mono- 






phasic 





c 

S. cholcrae-stiis 






monophasic 





d 

S. Virginia 





e,h 

S. IV,V,XII:c,h 





f>g 

S. adelaidc 

f 

S. California 




S. California 

g 

S. oranienburg 





ni 

S. senftenberg 



1 


t 

S. montevideo 



g,P 

S. driblhi 

p 

S. California 



g,q* 

S. moscoiv 

q 

S. California 



g,P,u» 

S. roslock 

U 

S. dublin 



g)S,t 

S. senftenberg 

s 

S. California 



i 

S. iyphi-jniiriian 






monophasic 





k 

S. thompson mono-] 






. phasic 






S. bredeney mono- 

V 

S. toorlkington 




phasic 



! 

j 

l,w-z 

S. icorlhinglon 

l,w 

S. poona 

\v 

S. bredeney mono- 






phasic 



2 

S. dar es salaam 



l,siu-l,5* 

S. Uganda 

l,Zl3 

S. Icxington 

Zl3 

S. bredeney mono- 






phasic 

1,228-1,5* 

S. javiana 

I,Z28 

S. Icxington 

Z 2 S 

S. bredeney mono- 






phasic 

r-e,n 

S. rubislaw 

r 

S. abortus-equi 



y 

s. xxvm-.y 





Z 4 , 223 

S. cerro 

Z 23 

S. tallahasscc 



2 j, 224* 

S. ducsseldorf 

Z 24 

S. tallahasscc 

! 


24, 232* 

S. lallahasscc 

Z 32 

S. ducsseldorf 



d-Ze 

S. nilocse 

Ze 

S. Virginia 



zio-1,5 

S. Icxington 

Zio 

S. Uganda 



229 

S. tennessee 

1 

1 




1,2 

S. ncivporl var. 

2 

S. cholerae-suis 




Puerto rico 


monophasic 

! 


1,5 

S. cholerae-suis 

1 5 

S. newport var. 






Puerto rico 



z-1,6 

S. poona 

1,6 

S. Worthington 

6 

S. newport var. 






Puerto rico 

e,h-l,7 

S. sclandia 

1,7 

s.ir,v,xn:eh 

7 

S. newport var. 






Puerto rico 

1 , w-e,n* 

S. dar cs salaam 

e,n 

S. Worthington 



c,n,x 

S. abortus-equi 

X 

S. dar es salaam 



k-e,n,zi5 

S. orientalis 

c^n,zj5 

S. thompson mono- 

Zl5 

S. dar es salaam 




phasic 




* Only large t 3 ’ping centers require these serums. 

N.B.: S. cholerae-sttis with “c” antigen onlj' is called monophasic, specific, while the 
same organism with “1,5” antigens onlj' is called monophasic, nonspecific. 
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Many salmonellas belonging to the groups “F” to “0” will be agglutinated 
by the first polyvalent serum and vice versa, because of the numerous common 
antigenic factors. 

After a positive agglutination test is seen with the polyvalent serums, the 
“0” antigens are determined. The slide method is generallj’’ preferred also for 
this procedure. One drop of the serum is mixed with one drop of the antigen, 
the slide (or the petri dish) tilted for one minute and the results read Avith the 
naked eye. Serums in dilutions of one-half of the final titer are used for this 
test. 


TABLE 4 

Antigenic and Biochemical Properties of Some Members of the “Ci” and “D”- 

Group of The Genus Salmonella 


SALMONELLA 

ANTIGENIC STRUCTURE 

FERMENTATION OF 

FORilATION 
OF H-S 

Inositol 

Trehalose 

S. "paratyphi C 

VI,VII;c-l,5 

0 



+ 

4- 

S. cholerae-suis 

VI,VII:c-l,5 

0 



0 

0 

S. cholerae-suis mono- 

YI,VII:c- 

0 



0 

0 

phasic, specific 

S. cholerae-suis mono- 

VI, VII: -1,5 

0 



0 

4- 

phasic, nonspecific 

S. typhi-suis 

VI,VII:c-l,5 

0 



4” 

i 

0 

S. typhi-suis monophasic 

VI, VII: -1,5 

0 



+ 

0 

S. thompson 

VI,Vir.k-l,5 

- 1 - 



4- 

1 4- 

S. thompson monophasic. 

VI,VII:k- 

+ 



-f 

4- 

specific 

S. thompson monophasic, 

VI, VII: -1,5 




4- 

4- 

nonspecific 








1 

1 

Dextrose 

Dulcitol 

Maltose 


S. pullorum 

IX, XII 

Acid -p gas 


0 

Usuallj' -|- 

4- 

S. gallinarum 

IX, XII 

Acid 


-1- 

-h 

-f or 0 


Organisms forming lij'^drogen sulfide and giving a posithm agglutination 
test with the first polyvalent serum are tested AAuth absorbed Bi, Ci, C 2 , D and 
unabsorbed Ei serums. If the reactions are negath'-e or if hj'^drogen sulfide is 
not formed, A serum is used. If the reaction is positiim ivith Bi serum, a test is 
made with Bo absorbed serum. If reaction occurred with unabsorbed Ei serum, 
absorbed Ei, E 2 and E 3 serums are used. Since about 90 per cent of all salmonel- 
las isolated in the United States are organisms belonging to groups B, C and D, 
much serum is saved if bacteria suspected of being salmonellas which form 
hydrogen sulfide are first tested with absorbed Bi, Ci, C 2 and D serums. 

If the Salmonella does not belong in groups A to E, tests must be carried out 
Avith additional serums listed in Table 2. It must be kept in mind that many 
paracolon organisms Avill reveal partial or total salmonella “0” antigens. Care- 
ful biochemical tests Avill eliminate them. 



IDENTIFICATION OP SALMONELLAS 


111 


There is a difference of opinion regarding the best way of preparing the 
salmonellas for “O” agglutination tests. Many workers use the growth from 
the surface of an agar slant, triple sugar iron medium, Kliegler’s or Krumwiede’s 
tube for spot-agglutination without further preparation. Others wash the 
surface of such a slant with some saline to obtain a heavy suspension, which is 
then boiled for one or two hours. When the organisms are slightl}'’ rough, it is 
necessaiy to wash the surface of the agar slants with some saline, centrifuge off 
the organisms, replace the saline with absolute ethyl alcohol, keep the suspen- 
sions in a water bath at 56 C. for two hours, centrifuge, drain off the alcohol, 
and then add sufficient saline to make up the original volume. 

After the “0” antigens are determined, the “H” antigens have to be estab- 
lished. Tube agglutination is used for this purpose. The “H" antigen of 
the examined salmonella is prepared as the antigens for the production of “H” 
serums. The organisms are tested with only one dilution to each serum. It is 
customary to use serums in dilutions 1:1,000. Usually 0.5 ml. of the semm 
diluted 1:500 and 0.5 ml. of the “H” antigen are mixed and incubated at 50 to 
52 C. in the water bath. The results are read after ten, thirty and sixty minutes. 

Occasionally, one phase of biphasic salmonellas will be weak and it becomes 
necessary to enhance that phase by suppressing the other phase. For instance, 
an organism belonging to group Bi may be agglutinated only by “l , 2” serum. 
Organisms with these antigenic factors are seldom monophasic, so that the other 
phase has to be elicited. This is achieved by growing the strain in the presence 
of “1,2” antiserum. This serum will suppress phase “1,2” and “bring out” 
the other phase. Several technics have been devised for this purpose. Edwards 
and Bruner- recommend the addition of one loopful of the suppressing serum to 
semisolid agar, thereb}’’ permitting the spread of the organism containing the 
other phase. Also Hajna,® Juenker® and Kuhn’* have published excellent 
methods to achieve this end. We generallj’^ use the technic of Hajna.® A 
U-shaped tube is filled vdth semisolid agar (containing 0.5 per cent agar, 1.0 
per cent tryptose or trypticase and 0.5 per cent sodium chloride, pH 7.2) with 
the addition of a small loopful of the suppressing serum. The medium is inocu- 
lated with the culture by barely penetrating the surface of the agar in one branch 
of the tube. After twenty-four hours’ incubation the unsuppressed phase of the 
Salmonella may be isolated from the uninoculated aim of the U-tube and trans- 
ferred to broth. 

Table 5 indicates a procedure recommended for the typing of salmonellas. 
The determination of “0” antigens was discussed in the foregoing paragraphs. 
The “H” serums are grouped in series in such a way that more salmonellas vdll 
be detected by the use of serums listed in the first or second series. Much time, 
material and effort will be saved by beginning with the first series and setting up 
tests with serums of the second and consecutive series only when the reactions 
in the first group are negative. Salmonellas with suppressed phases may cause 
difficulties and lead to the temptation to use many additional serums. It may be 
advisable to use the third series of serums only after an attempt to elicit the 
suppressed phase has been made, especially when common salmonellas, such as 
/S', paratyphi B or S. typhi-inurium, are suspected. 
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TABLE 5 

Salmonella Typing 



SERIES 

SERUMS CON- 


GROUP “0” SERUM 

of“H” 

STITUTING THE 

IF POSITII'E, USE “H” SERUM 


SERUMS 

SERIES 


IV, V + 

(1) 

b 

2 = paratyphi B 

XXVII - 


i 

c,n,x = abony 

2 = typhi-murium 



f,g 

f g m t 

H — h — — = derby 

1- d = essen 

— H — 1- + = California 

1 + = budapest 



2 

j 

(b = paratyphi B) 

(i = tj'phi-murium) 
d = stanlej- 
c,h = st. paul 
l,v = oahu 
r = heidclberg 
y = coeln 


(2) 

e,h 

2 = st. paul 

5 = reading 

7 = kaapstad 
e,n,x = Chester 
e,n,zi 5 = sail diego 
d and c,n,zi 5 = salinatis 



l,v 

(2 = oahu) 

c,n,zi6 = brandenburg 



c 

X 

G = abortus ovis 

7 = altendorf 
a = bispebjerg 
(b = abony) 

(e,h = Chester) 

no reaction, H:S negative = abortus equi 



5 

c,h = reading 


(3) 

a 

7 = arechavaleta 
(e,n,x = bispebjerg) 



d 

(2 = stanlej') 

(zi 5 = salinatis) 



k 

Zi 5 = texas 



r 

(2 = heidelberg) 



y 

(2 = koeln) 



6 

(c = abortus ovis) 



7 

(a = arechavaleta) 

(c = altendorf) 

(e,h = kaapstad) 



Zi5 

(e,h = san diego) 

(l,v = brandenburg) 

(k = texas) 

(d and e,h = salinatis) 
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TABLE 5 — Conlmued 



SERIES 1 

SERUMS CON- ^ 


CROUP "0” SERUM 

of‘ ‘H” 

STITUTING THE 

IF POSITira, USE “H” SERUM 


SERUMS 

SERIES 1 


IV, V + 

(1) 

b 

X = abortus bovis 

XXVII + 


d 

negative, gelatine + = schleissheim 

7 = schwarzengrund 



l_,v 

7 = bredeney 



7 

X 

(d = schwarzengrund) 

(I,v = bredeney) 

(b = abortus bovis) 

VII + 

(1) 

c 

5, check from Table 4 



g,m,s 

s+ t— = montevideo 



m,t 

s— t+ = oranienburg 



k 

5, check from Table 4 

6 = daytona 

X = Singapore 



5 

c = paratyphi C or cholerae-suis, check from 
Table 4 

k = thompson ortyphi-suis, check from Table 4 
r = infantis 
y = bareilly 


(2) 

r 

2 = virchow 
(5 = infantis) 

Zi 5 = papuana 


1 

y 

! 

2 = richmond 
(5 = bareilly) 

X = hartford 

Zi 5 = mikawasima 



Z29 

= tenncssce 

! 


2 

j 

l,v = concord 
(r = virchow) 

(y = richmond) 


(3) i 

a 

X = oslo 



b 

zi5 = georgia 



cl 

(5 = mission) 



! 

X = amcrsfoort 



1 c, h 

1 

i ' 

6 = norwitch 
zi 5 = braenderup 



! 

1 

(2 = concord) 
zi 5 = potsdam 



i 6 

! 

i 

1 

(c,h = norwitch) 

(a = oslo) 

(d = amcrsfoort) 

(k = Singapore) 

(}' = hartford) 



Z]5 

(b = georgia) 

(e,h = braenderup) 

(l,v = potsdam) 

(r = papuana) 

(y = mikawasima) 
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TABLE 5 — Continued 


\ 

SERIES 

SERUMS CON- 


GROUP “0” SERUM 

OP “H” 

STITUTING THE 

IF POSITIVE, USE “H” SERUM 


SERUMS 

SERIES 


VIII + 

(1) 

d 

2 = muenchen 

5 = manhattan 
negative = Virginia 

i 


i 

X = Ijonariensis 
zc = kentuck 3 ' 

j 


e,h 

2 = newport 

5 = kottbus 



r 

5 = morbificans bovis 

Zi 6 = hidalgo 


! 

2 

(d = muenchen) 

(e,h = nev'port) 
l,v = lichtfield 



5 

(d = manhattan) 

(e,h = kottbus) 

(r = morbificans bovis) 


( 2 ) 

l,v 

(2 = lichtfield) 

6 = amherstiana 




z »4 = duesseldorf 

Z 32 = tallahassee 



Zs 

i = kentuckj' 



Zio 

Z 16 = glosstrup 


(3) 

a 

X = narashino 



b 

X = gatuui 



6 

X 

(l,v = amherstiana) 

(a = narashino) 

(b = gatuni) 

(i = bonariensis) 



Zl5 

(r = hidalgo) 

(zio = glosstrup) 

IX, XII + 



No gas, some H 2 S; d+ Vi+ or — = iS. typhosa 
Non-motile, check from Table 4 


(1) 

a 

5 = sendai 
e,n = loma linda 

Zi 5 = durban 




5 = panama 

w and e, n = dar es salaam 

Zi 3 = napoli (confirm x+) 

Z 16 = goettingen 




228 = javiana 

i 


g,m,t 

f m p q t u 

H 1 = berta 

1 = enteritidis 

1 1 — = blegdam 

• 1 — + — = pensacola 

1 = dublin 

1 1- = rostock 

— — b — — = moscow 
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TABLE 5 — Continued 



SERIES 

1 SERCJJIS COK~ 1 


CROUP “0” SERUJI 

OF “H” 

STITUTING THE I 

IF POSITIVE, USE “H” SERUM 


SERUSIS 

SERIES 1 


IX, XII + iCont.) 


5 

(a = Sendai) 
e,h = eastbourne 
k = claibornei 
(l,v = panama) 

(l,zi8 = javiana) 

Z:9 = canastel 


(2) 

b 

2 = onarimon 



e,h 

(5 = eastbourne) 



k 

(5 = claibornei) 



r 

X = Shoreditch 



Z29 

(5 = canastel) 


(3) 

2 

(b = onarimon) 


i 

e,n 

X 

(a = loma linda) 

(l,w = dar es salaam) 

(l,zi 3 = napoli) 

(r = Shoreditch) 



Zti 

(a = durban) 

(l,v = goettingen) 

X.XXVI + 

(1) 

e,h 

2 = vejle 

5 = muenster 

6 = anatum 




7 = nyborg 
l,w = meleagridis 



1 

5 = Uganda (confirm Zi3+) 

6 = london 

7 = give 

(e,h = meleagridis (confirm v+)) 



5 

b = mission 
d = shangani 
(e,h = muenster) 
k = Zanzibar 
(1, Zi3 = Uganda) 




y ~ orion 
zio = lexington 



6 

(e.h = anatum) 

(l,v = london) 

Ze = saipan 



7 

(e.h = nyborg) 

(l,v = give) 


(2) 

r 

Ze = weltevreden 



w 

(e,h = meleagridis) 



2 

''e,h = vejle) 
y = amager 



ze 

(r = weltevreden) 

(6 = saipan) 



Zio 

(5 = lexington) 
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TABLE 5 — Continued 



SERIES 

SERUMS CON- 


GROUP “0” SERUM 

OF “H” 

STITUTING THE 

IF POSITIVE, USE “H” SERUM 


SERUMS 

SERIES 


X,XXVI {ConO 

(3) 

b 

(5 = mission) 

\ 


d 

(5 = shangani) 



k 

(5 = Zanzibar) 



y 

i 

12 = amager) 

(5 = orion) 

XV + 

(1) 

e,h 

w = Cambridge (confirm: v— ) 

6 = newington 

7 = selandia 



V 

7 = new brunswick (confirm: w— ) 



\v 

(e,h = Cambridge) 



5 

Zio = iliinois 



6 

(e,h = newington) 


i 

7 

(e,h = selandia) 

(v = new brunswick) 



Zio 

(5 = iliinois) 

XIX + 

(1) 

d 

ze = niloese 



g.s,t 

senftenberg 



i 

Ze = taksony 



Z6 

(d = niloese) 

(i = taksony) 

II + 


a 

paratyphi A 

XI + 

(1) 

i 

2 = aberdecn 




c,n — veneziana 



k 

2 = Pretoria 



r 

5 = Senegal 
e,n = rubislaw 

j 


2 

(i = aberdeen) 

(k = Pretoria) 



e,n 

1 

(i == veneziana) 

(r = rubislaw) 


(2) 

a 

1 

1 

5 = marseille 

Zi 5 = luciana 



y 

5 = solt 



5 

(a = marseille) 

(r = Senegal) 

(y = solt) 



Zl5 

(a = luciana) 

XIII + 

(1) 

f,g 

havana 



w 

z = Worthington 



z 

(w = Worthington) 

6 = poona 



6 

(z = poona) 

V = borbeck 



Zc9 

cubana 








TABLE 5 — Concluded 



SERIES 

SERUMS CON- 


GROUP “0” SERUM 

OF “H” 

STITUTING THE 

IF POSITIVE, USE “H” SERUit 


SERUMS 

SERIES 


XIII + iCont) 

(2) 

b 

5 = mississippi 



d 

7 == grumpensis 
none = wichita 



V 

(6 = borbeck) 



s 

(b = mississippi) 



7 

(d = grumpensis) 

XIV, XXIV + 

(1) 

e,h 

5 = onderstepoort 



y 

7 = carrau 



5 

d = heves 

(e,h = onderstepoort) 



7 

j 

d = florida 
(y = carrau) 


(2) 

d 

(5 = heves) 

(7 = florida) 



l,v 

X = horsham 



z 

X 

X = sundsvall 
(l,v = horsham) 

(z = sundsvall) 

XVI + 

(1) 

b 

X = hvittingfoss 



d 

7 = gaminara 



X I 

(d = gaminara) 

(b = hvittingfoss) 


(2) 

k 

2 = szentes 
zi6 = orientalis 



2 

(k = szentes) 



Zis 

(k = orientalis) 

XVII + 


b 

2 = kirkee 



2 

(b = kirkee) 

XVIII + 


Z) 

Z 23 = cerro 

XXI + 


b 

X 

X = minnesota 
(b = minnesota) 

XXVIII + 


y 

7 = pomona 
zi5 = telaviv 



7 

(y = pomona) 



Zj5 

(y = telaviv) 

XXX + 


b 

X 

X = urbana 
(b = urbana) 

XXXV + 


f,g 

adelaide 



m,t 

monschaui 

XXXVIII + 


k 

6 = inverness 



6 

(k = inverness) 

XXXIX + 


k 

5 = champaign 



5 

(k = champaign) 


N.B.: If the antigen was already listed in the same or in the last series, it appears in 
parentheses. 
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If a new salmonella type is recognized, the agglutination tests have to be re- 
peated. Cross-absorption tests must be used to ascertain the quantitative 
relationship of the antigenic components. A new type should not be reported 
unless confirmed by another typing center. 

The typing of salmonellas requires special experience, chiefly in the main- 
tenance of stock cultures and in the preparation of serums. It is, therefore, 
advisable for the beginner to refrain from such work unless expert guidance is 
available. 
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AMINOPTERIN (A POLIO ACID ANTAGONIST) IN THE TREATMENT 

OF LEUIGEMIA* 


LEO M. MEYER, M.D., HAROLD FINK, M.D., ARTHUR SAWITSICF, M.D., AIANUEL 
ROWEN, M.D., AND NORTON D. RITZ, M.D. 

From the Medical Service, Kings Coimtij Hospital, Brooklyn, and Department of Thera- 
peutics, New York University Medical College, New York, New York 


Following the isolation and synthesis of pteroyl glutamic acid by SubbaRow 
and his co-workers'* in 1946, chemical analogues and homologues having similar 
or antagonistic biologic activity have been developed. Synthetic folic acid, 
which is identical with the original Lactobacillus casei factor derived from liver 
has the following structural formula: 


N 


N 




H 

H 


HC C ( 

H—NH; 
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H 

1 
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1 

OH 



COOH 


Pteroyl glutamic acid 
(Folic acid) 


A related compound having similar biologic activiti’", derived from molds, and 
recently S5mthesized, is pteroyl triglutamic acid (teroptei’in)h 

In 1944 Leuchtenberger et al.^ demonsti'ated that ptero 3 d triglutamic acid 
(teropterin) inhibited the growth of transplanted sarcoma 180 in female Rock- 
land mice and produced regression of spontaneous breast tumors in mice in 30 
to 40 per cent of cases.^ Pteroyl glutamic acid (folic acid) had no such effect.® 
Sugiura*® was unable to confirm these e.xperiments. 

Little et al.^ reported that Rous sarcoma failed to grow in chicks fed a folic 
acid deficient diet, whereas the addition of this compound produced neoplasm in 
100 per cent of animals. They further demonstrated that inoculated chicks 
on a balanced diet containing folic acid failed to show any tumor growth when 
treated with three different folic acid antagonists, 1 of which was 4-amino 
pterojd glutamic acid (aminopterin). 

* Aided in part by a grant from the Lederle Laboratories Division of the American Cy- 
anamid Company, Pearl River, New York.- 

Received for publication, November 12, 1948. 
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In 1948, Meyer’' reported temporaiy clinical and hematologic improvement in 
some patients with acute leukemia treated with the following folic acid antago- 
nists, pteroyl aspartic acid (An-Fol-R) and methjd pteroic acid (Met-Fol-B). 
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Pterojd triglutamic acid 
(Teropterin) 
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4-amino pterojd glutamic acid 
(Aminopterin) 


In a subsequent communication before the American Association for Cancer 
Research,® further studies with these 2 compounds and a third antagonist, 4- 
amino pteroyl glutamic acid (aminopterin) were presented. Alore recentl 3 q 
Farber ei al.~ have reported their experiences with aminopterin in 16 cases of 
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acute leukemia in children. These investigators reported clinical and hema- 
tologic improvement in 10 of their patients. 

The present communication constitutes a summary of a collaborative study 
undertaken by the authors and several investigators in other institutions.* 
Detailed reports from each group are forthcoming. 
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IMethyl pteroic acid 
(Met-Fol-B) 


CLINICAL MATERIAL 

Forty-three patients with leukemia were treated with aminopterin.** The 
leukemias were classified as follows: 

21 myeloid 

in adults, 3 chronic, 14 acute 
in children, 4 acute 

22 Ij^mphoid 

in adults, 3 chronic, 7 acute 
in children, 12 acute. 


* Dr. S. Estren, Mount Sinai Hospital, New York, N. Y. 

Dr. D. K. Miller, University of Buffalo Medical College, Buffalo, N. Y. 

Dr. F. M. Miller, Jefferson Medical College, Philadelphia, Pa. 

Dr. A. A. Newman, New York Hospital, New York, N. Y. 

Dr. C. H. Smith, New York Hospital, New York, N. Y. 

Dr. S. 0. Schwartz, Cook County Hospital, Chicago, 111. 

** Supplied by Lederle Laboratories Division of the American Cyanamid Companj', 
Pearl River, New York. 
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Myeloid Leukemia 

In adults. The 17 adults with myeloid leukemia ranged in age from 21 to 
61 years. Five were men and 12 women. Chronic myeloid leukemia was di- 
agnosed in 3, and acute myeloid leukemia in the remainder. Aminopterin was 
given intramuscularly in dailj'^ doses of from 0.5 to 5.0 mg. for periods of five 
days to four months, for a total of 2.5 to 600 mg. Two patients received terop- 
terin concomitantly and 3 received liver extract. Other supportive therapy, 
penicillin, and whole blood transfusions were given as indicated. The patients 
remained under observation from 13 daj’^s to five months. 

The anemia was unimproved with aminopterin therapy and the patients 
were supported by transfusions. The platelets were not affected. The white 
blood cells were unchanged in 6 patients. In 3 subjects there was an increase in 
cell count, while 1 patient with leukopenia remained leukopenic. In these 10 
patients, the differential counts were unchanged. In the 7 patients who mani- 
fested high white cell counts, leukopenia developed in 5 and a normal cell count 
in the other 2. One of the latter showed no change in differential, while a reduc- 
tion in the numbers of immature cells was noted in the other 6. In all of the 
patients studied, the bone marrow was h 5 '^perplastic and the predominant cell 
was the myeloblast. There was no change in the bone marrow in 14 of the 
patients treated. Two patients showed a reduction in numbers of cells but an 
unchanged differential pattern. Hypoplasia of the bone marrow developed in 
one patient, but the myeloblast remained the predominant cell. 

Clinically, there was no apparent effect on the temperature, the lymph nodes, 
the spleen or the liver except in 2 of the patients in whom a reduction in the 
size of l 3 '’mph nodes and spleen was noted. 

Toxicity was of frequent occurrence. Alopecia, stomatitis, rectal bleeding, 
hematemesis, anal excoriation and severe vomiting Avere noted singl}’’ and in 
combination in 12 of the patients. 

Evaluation of the clinical course shows that no beneficial clinical or hematologic 
effect Avas seen in 13 patients. There AA^as a reduction in total numbers of AAdiite 
blood cells and immature forms in 4 patients, but seA^ere toxicity preA'^ented 
continuation of therapj’’ in these cases. 

In children. Four boys, 3 to 9 j'^ears of age, AAuth acute mj'-eloid leukemia 
AA'^ere given intramuscular dailj'' injections of 0.5 to 1.0 mg. of aminopterin for a 
total dose of 4 to 37 mg. LiA^er extract AA^as administered AAuth each dose to 3 
of the children. The usual supporthm therapy, penicillin and blood transfusions 
were utilized AA^hen indicated. The period of studj'^ I’anged from eight to 37 days. 

The anemia Avas unaffected except folloAAung blood transfusion. The platelet 
counts AA'ere unchanged. The peripheral blood, initiallj'' leukocj'-tic, became leu- 
kopenic and myeloblasts disappeared from the peripheral blood of 3 patients. 
In the other child, the AA'^hite cell count AA^as reduced to normal leA’-els, but the 
differential Amlues Avere unchanged. In all patients the bone marroAV, hj’-per- 
plastic and mj'-eloblastic, AA'^as not changed folloAAung therapJ^ 

Aminopterin therapy had no effect on the feAmr noted in all subjects. En- 
larged lymph nodes, Ih^er and spleen Avex’e reduced in size in onty 1 of the 4 pa- 
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tients. In 1 child, a second course of aminopterin therapy in higher dosage 
produced a temporaiy reduction in the size of enlarged l 3 ^mph nodes and spleen. 

Toxicity was not prominent. Hematemesis was obsen^ed in 1 bo 3 ^ given 0.5 
mg. daily for 8 da 3 ’-s. 

An evaluation of the clinical course reveals no significant improvement in 3 
children, and temporary but definite improvement in 1 subject. 

Lymphoid Leukemia 

In adults. Three patients with chronic lymphoid leukemia and 7 with acute 
lymphoid leukemia were treated with aminopterin. The ages of these patients 
varied from 29 to 67 years; 6 patients were men and 4 were women. Aminop- 
terin was administered by dail 3 ’’ intramuscular injection in doses of 0.5 to 2.0 
mg. for a total of 2.5 to 51 mg. and the patients were observed for periods of 
15 days to six months. General supportive therapy, penicillin and blood trans- 
fusions were given when necessar 3 ^ 

The anemia was helped only by blood transfusion. The platelets were initially 
reduced in number and not affected b 3 '^ therap 3 '. In all 10 patients, there was 
no change in the differential counts of the peripheral blood. In 5 patients, the 
original leukopenia or leukocytosis was not influenced by the drug. Four pa- 
tients Muth high white counts developed severe leukopenia with 1000 or fewer 
cells per cu. mm. One subject, original^'- leukopenic (2400 cells per cu. mm.), 
showed further cellular reduction (to 1100 cells per cu. mm.). The bone marrows 
of all the patients studied were hyperplastic and lymphoblastic. There was no 
change in the bone marrow of 7 patients, but a severe marrow hypoplasia was 
noted in the remaining 3. 

Fever was reduced in 2 patients, but remained unaffected in 4 others. The 
size of the lymph nodes of 2 patients was temporarily reduced, but that of the 
liver and spleen was not affected. 

Severe drug toxiclt 3 ^ was observed in 4 subjects; a hemorrhagic sldn rash ap- 
peared in 2, and stomatitis of moderate to severe degree was noted in 3 ; hema- 
temesis was encountered in 1 person. In all these patients a marked leukopenia 
and bone marrow hypoplasia was observed. 

Evaluation of the clinical course of this group indicates temporar 3 '' improve- 
ment in onl 3 '' 1 patient, temporaiy reduction in l 3 miph node enlargement in 
another and reduction of fever in a third. 

In children. Aminopterin was administered to 12 children with acute l 3 ''mph- 
oid leukemia. There were 7 bo 3 "s and 5 girls whose ages ranged from 2 to 13 
years. Intramuscular aminopterin in doses of 0.25 to 1 .0 mg. was injected daily. 
The total dosage per child varied from 3 mg. in a four-da 3 ’- period to 40 mg. over 
a period of 100 days. Liver extract was given with the aminopterin in 3 children. 
Penicillin, blood transfusions and other supportive therap 3 ’^ were used when in- 
dicated. These patients were observed from 10 da 3 '^s to 4 months. 

Multiple transfusions helped support the anemia present in all. The platelet 
counts were not affected b 3 " aminopterin therapy. The peripheral blood counts 
showed initial leukocytosis in 7 patients, and in 5 of these, a subsequent leuko- 
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penia of 5000 to 1200. Normocytic levels were attained in 2 of the children. 
Three of the patients reverted to more normal appearing differential patterns for 
short periods of time; in 2 of these, lymphoblasts disappeared from the peripheral 
blood and a rise in segmented neutrophils was observed; in the other child, a 
significant fall in the numbers of lymphoblasts with concomitant rise in poly- 
morphonuclear cells Avas seen. An initial leukopenia was noted in 5 children. 
Two became more severely leukopenic. The differential pattern did not change 
in anir of these 5 subjects. Bone marrow aspirations were done on 11 patients, 
and in all 11, the bone marrows were hyperplastic and lymphoblastic. Aminop- 
terin therapy did not influence the bone marrow of 5 children. Hypoplasia of 
marrow elements Avas noted in the other 6 and persisted eA'^en after the aminop- 
terin therapy aa’rs discontinued. There aa'rs no significant alteration in the differ- 
ential count of the bone marroAv in any of the cases examined. 

FolloAving aminopterin therapy, the temperature curve of 2 patients showed 
good response, but that of 10 others AA-as unaffected. Changes in size of lymph 
nodes, spleen and Iwer of the 12 children studied could not be predicted. In the 
majority, no effect Avas noted. In some, there Avas reduction in size of these 
organs, Avhile in others further enlargement AA'as seen. 

Toxic manifestations to the drug Avere obseiwed in 9 children. Stomatitis, 
hematemesis and rectal loleeding Avere the most common and most severe of the 
toxic signs. In 4 of the milder reactors, administration of the drug Avas con- 
tinued Avithout further progression of toxicity. In 4 others, therapy had to be 
discontinued because of the severity of these lesions. A marked persistent 
alopecia Avas encountered in 1 child, but aminopterin therapy Avas not discon- 
tinued. Severe purpura appeared in 2 patients terminally ill. 

Evaluation of the clinical and hematologic course in this group indicated that 
2 of the children studied shoAA'ed temporary, but significant improA^ement. There 
AA’as no notable effect on the clinical course of 8 of the patients. A seA'^ere per- 
sistent leukopenia Avith bone marroAv hj'^poplasia Avas noted in one child, AAdiile 
in another, clinical and hematologic improAmment folloAved cessation of aminop- 
terin therapy. 


SUMMARY OF FINDINGS AND DISCUSSION 

Of 43 cases, 4 patients (9.3 per cent) shoAA^ed improA'-ement in hematologic 
and clinical pictures. The remainder shoAved no change or AA’ere adversely 
affected. The 4 improA'^ed patients Avere children, 3 of the acute lymphoid t 3 ''pe 
and 1 of the acute m^’eloid ts^pe. No beneficial results AA’ere seen in adults. 
Patients AAuth Ij'-mphoid leukemia, to AA’hom aminopterin Avas administered, re- 
sponded more rapidlj’’ and precipitously AA’ith peripheral leukopenia and bone 
marroAV hypoplasia than those in the myeloid group. 

Aminopterin had no beneficial effect on the anemia present in 41 patients, but 
2 did shoAv improvement in hemoglobin and red blood cell leAmls during 
treatment. 

The effect of the drug on the Avhite blood cells Avas variable. In 18 subjects 
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the leukocyte count ivas increased or unchanged, in 17 moderate leukopenia 
developed and in 4, severe leukopenia. In all these patients differential values 
were not changed Avith treatment. Hematologic improA^ement AA'ith reduction 
of cell count and maturity of cell type AA^as obseiwed in 4 patients. 

Aminopterin appeared to haAm no effect on the blood platelet count. 

Depression of the bone marroAv AA'as seimre at times. In 2 patients there AA’as 
moderate reduction in cellularity, Aidiile in 9 seAmre irreversible hypoplasia oc- 
curred. There AA^as no detectable change in the bone marroAv of 29 subjects. 

Of 28 febrile patients, 4 shoAved reduction in temperature folloAA’ing treatment. 

Enlarged lymph nodes AA'ere found in 25 patients. Of these, there Avas re- 
duction in size in 6. no change in 15 and progressive enlargement in 4. 

Hepatomegaly was encountered in 23 persons; 3 shoAA^ed reduction in size, 1 
an increase, and 19 no change. Splenomegaly AA'-as found in 28 subjects, 6 shoAA'ed 
reduction in size of the spleen, 2 an increase and 20 no change. 

Loss of hair occurred in 3. patients. Hemorrhage into the skin, associated 
AAoth seAmre leukopenia and hypoplastic bone marroAA', AA'as noted in 2 others. 
Stomatitis AA’as obseiwed in 12 patients, hematemesis in 6, and rectal bleeding in 7. 

The toxicity of aminopterin deserAms emphasis. Leukopenia A\dth seA^ere ir- 
reversible hj’-poplasia of the marroAv AA’-as the most serious complication. This 
toxic effect aa’rs more common in those patients receiving the drug for longer 
periods of time. Total dosage and dosage per body AA'eight could not be related 
to marroAv hj'-poplasia. Daily blood counts must be made and patients followed 
carefully since a patient AA’ith leukoc3'-tosis of 70,000 to 100,000 ceils per cu. mm. 
maj'- suddenly become severely leukopenic AA’ithin a period of 24 to 72 hours. 
Mucous membrane lesions AA’ere the most frequent and most troublesome of the 
toxic signs. Shallow ulceration of buccal and pharnyngeal mucosa AAuth the 
formation of an adherent dirty graj’^ overtying membrane on an er 3 'thematous 
base AA'as commonly seen. Hematemesis and rectal bleeding AA'ere also noted and 
Avere belieA'ed to be expressions of similar mucosal lesions AA'ithin the gastro- 
intestinal tract. The mucous membrane lesions occurred haphazardly and could 
not be related to dosage or duration of medication. Liver extract AA’as not bene- 
ficial. In a feAv patients AA'ith lesions appearing early in the course of therapy, 
and of a mild nature, aminopterin aa'rs continued and no further progression 
of these lesions Avas noted. When the lesions AA'ere of serious nature AA’ithdraAval 
of the drug led rapidly to mucous membrane healing. Alopecia AA’as occasionalty 
seen. This complication AA’as not considered cause for cessation of therapy. A 
maculo-papular hemorrhagic skin rash AA'as sometimes encountered. The rash 
usually accompanied severe aminopterin toxicity AA'ith leukopenia, marroAV hypo- 
plasia and mucosal lesions. 

The most striking findings in this studj' AA'ere the unpredictabilitj' of the action 
of aminopterin and the A'erj' eA'ident toxicity of the drug. Both beneficial and 
toxic effects could not be controlled. Nor could these effects be related to dos- 
age of aminopterin alone or to its administration simultaneousty AA’ith liA'er ex- 
tract, teropterin or other supportive measure. 
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CONCLUSIONS 

1. The administration of aminopterin to 43 patients with leukemia was fol- 
lowed by changes in the peripheral blood and bone marrow in 18. In 4 persons 
a distinct improvement in hematologic findings was noted, ivhile 14 developed 
moderate to severe leukopenia with hypoplasia of the bone marrow. 

2. Aminopterin had no significant effect on the hemoglobin, erythrocytes, 
platelets or temperature of patients with acute leukemia. 

3. The white blood cells and bone marrow of patients with lymphoblastic 
leukemia ivere more susceptible to the ding, but leukopenia and irreversible 
hypoplasia of the marrow occurred in both myeloid and lymphoid groups. 

4. Four patients ivere clinicallj’- and hematologically improved, 15 showed to.xic 
effects of the drug necessitating discontinuance of treatment, and in the remaining 
24, the clinical course was unaffected. 

5. Beneficial and toxic effects could not be related to dosage according to 
weight or to the simultaneous administration of liver extract or teropterin. 

6. The unpredictable action of aminopterin and its evident toxicitj’’ indicate 
that this drug will have very limited use in the treatment of leukemia. Other 
related less toxic compounds may be of greater value. 
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USE OF A FOLIC ACID ANTAGONIST IN CHRONIC LEUICEMIA* 


LAWRENCE BERMAN, M.D., ARNOLD R. AXELROD, M.D., ELMORE C. VONDER 
HEIDE, M.D., AND ELWOOD A. SHARP, M.D. 

From the Departments of Pathology and Medicine, Wayne University College of Medicine, and 
City of Detroit Receiving Hospital, Detroit, Michigan 

Synthetic substances capable of antagonizing the action of folic acid have been 
described recently.® . s , n , is materials have been tested on swine, ^ ® “ rats,® 

mice,'* chicks,® - and various micro-organisms. The accelerating action of 
folic acid in acute leukemia led to the clinical use of folic acid antagonists.® 
Previous reports®- have dealt primarity with the treatment of acute 
leukemia. 

This study is based on observations of the effect of the folic acid antagonist, 
4-amino pteroylglutamic acid (N-[4-{[(2,4-diamino-6-pteridyl)-methyl]-amino)- 
benzojd] -glutamic acid) in nine patients with chronic leukemia. One of the pa- 
tients having myelogenous leukemia received two series of treatments. The 
drug was taken orally, in daily doses ranging from 1 .25 to 7.5 mg. over peri- 
ods from 6 to 25 days. Results are shown in Tables 1 and 2, and in Charts 1 
through 4. 

DISCUSSION 

Farber and co-workers® used 4-amino pteroylglutamic acid, loiown commer- 
cially as aminopterin, in 16 children rvith acute leukemia. In 10 they observed 
temporary clinical and hematologic improvement. The leukocyte counts re- 
turned to normal, whether they were initially high or low. Immature cells 
were reduced in number and stem cells often disappeared entirely. In most 
cases the enlarged livers, spleens and lymph nodes became normal in dimensions. 
Similar but less striking results have been i-eported by others.*® - '® Meyer® ob- 
served no hematologic response following the use of folic acid antagonists in 3 
patients with chronic lymphatic leukemia. Judging from the comparison which 
can be made from observations on acute leukemia, in which numerous stem cells 
are present in the blood, and Meyer’s 3 cases of chronic Emphatic leukemia, in 
which condition few, if any, stem cells, are found, it seems evident that stem 
cells and other immature Ieukoc 3 des are more sensitive to the folic acid antag- 
onists than are the more differentiated cells. 

In our study we have observed that stem cells in both m 3 ’'elogenous and l 3 'm- 
phatic leukemia, and immature granuloc 3 ''tes in m 3 ''elogenous leukemia decreased 
in number, but platelet and er 3 ''throc 3 'te counts were variable. Usually mature 
granulocytes decreased in number during treatment, but l 3 "mphoc 3 ffes of mature 
type were relatively unaffected. These observations indicate that, in addition 
to the morphologic similarit 5 '' of lymphoblasts and myeloblasts, there are also 

* Read by title at the Twenty-Seventh Annual Meeting of the American Society of 
Clinical Pathologists, in Chicago, October 16, 1948. 
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Fig. 1, Basophilic megaloblast in bone marroiv smear from 
a patient with chronic mjmlogenous leukemia after treatment 
with 4-amino pteroylglutamic acid. 

Fig. 2. Basophilic megaloblast in bone marrow smear from 
a patient with chronic lymphatic leukemia after treatment 
with 4-amino pteroylglutamic acid. 



Fig. 3. Superficial necrosis of oral mucosa typical of early changes seen 
in patients receiving 4-amino pteroylglutamic acid. 


TABLE 1 

Leukocyte Counts in Patients with Chronic Myelogenous Leukemia Before and 

After Treatment 


CASE NO. 

TOTAL WBC i 

PER CU. MM. 

STEM CELLS 
PER CU. ilM. 

la 

300,000 

14,280 


15,000 

0 

lb 

100,000 

4,330 


68,000 

302 

2 

150,000 

7,810 


28,700 

287 

3 

47,800 

8,560 


18,850 

296 

4 

263,000 

27,920 


184,000 

6,930 

5 

78,000 

19,080 


5,750 

39 


I3IMATURE 
GRANULOCYTES 
PER CU. MM. 

MATURE 
GRANULOCYTES 
PER CU. MM. 

total DOSE 
IN MG. 

121,200 

109,000 

0 

856 

7,450 

117 

22,080 

62,400 

0 

15,410 

37,200 

49 

72,000 ' 

49,500 

0 

861 

20,900 

97 

10,710 

24,580 

0 

1,059 

14,320 

97 

98,600 

100,800 

0 

5,550 

118,800 

1 86 

8,860 

33,300 

0 

78 

3,921 ! 

67 
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TABLE 2 

Leukocyte Counts in Patients with Chronic Lymphatic Leukbsiia Before and After 

Treatment 
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functional similarities in the response to folic acid antagonists. Progressive falls 
in total leukocyte counts occurred for as long as 10 days after treatment was 
stopped. ^The most important moi-phologic effects included the appearance of 


NF 47 yr. H48-I86 


DAYS OF 

OBSERVATION I 4 7 10 13 16 19 22 25 28 

TREATMENT 0 3 6 9 12 15 18 



HG(6m.) RBC(I06) 



Chart 2. Hematologic data of Case 4, chronic lymphatic leukemia 


small numbers of megaloblasts in material aspirated from the sternal marrow. 
The cells were indistinguishable from those characterizing erythropoiesis in Ad- 
disonian pernicious anemia in relapse (Figs. 1 and 2). Usually they were seen 
after approximately 50 to 100 mg. of the medication had been ingested over 
periods of from 7 to 23 days. 
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w»l 38 »r. H4B-8I 




Chaet 3. Absolute counts of undifferentiated cells, immature granulocytes, and mature 
granulocytes. Case la and lb, chronic m 3 '’elogenous leukemia. 
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In 2 patients with lymphatic leukemia there was a decrease in the sizes of lymph 
nodes. The hematologic effects of therapy were temporary and never com- 
pletely adequate because treatment had to be stopped when toxic signs appeared. 

The toxic effects, in the order of appearance, included pharyngitis, stomatitis, 
sore tongue, crampy abdominal pain sometimes associated with diarrhea, der- 
matitis, and alopecia (Fig. 3). Usually pharjmgitis first appeared within a few 
days before or after significant changes in the leukocyte counts were noted. 
The total dosage of the drug which produced toxic effects varied from 30 to 75 
mg., although one patient received 105 mg. without experiencing such signs. 
There was evidence that when small doses are used initiall}’’, a larger cumulative 
dose can be tolerated before toxic symptoms appear. Autopsies of two patients, 
who expired shortty after therap}'’ was stopped, revealed no changes which could 
be attributed to the medication. 


SUMMARY 

The clinical and hematologic effects of 4-amino ptero 3 dglutamic acid therap}’- 
in the treatment of 9 patients with chronic leukemia are reported. 

Stem cells, granulocjdes and immature tymphocjTes decreased in number 
during treatment, but mature l 5 ’-mphoc 3 Tes were relativelj'^ unaffected. 

There was no regular effect on the erythrocyte and platelet counts. There 
was a disturbance of erythropoiesis characterized bj'- the appearance of megalo- 
blasts in the marrow of treated patients, reflecting folic acid deficiencj’' produced 
by the use of the folic acid antagonist. 

Although 4-amino pterojdglutamic acid has a definite hematologic effect, there 
was no subjective improvement in anj’’ of the patients. 

The use of the drug in chronic leukemia is limited hy the earlj’- development of 
toxic phenomena. 

Acknowledgments. The technical assistance for this studj' was furnished bj' the Anemia 
Laboratory, Out-patient Department, Harper Hospital, Detroit. The photomicrographs 
were made by Charles Pickard and Lester Walter. 
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FURTHER EVIDENCE FOR ANTIBODIES OF THIRD ORDER 


Fractionation of Agglutinins, Blocking Antibodies and 
Cryptagglutinoids by Physicochemical Methods* 

JOSEPH M. HILL, M.D., SOL HABERMA.N, Ph.D., AND RUTH GUY, B.A. 

From the William Buchanan Blood Center, Baylor Hospital and the Department of 
Clinical Pathology, Southwestern Medical College, Dallas, Texas 

In 1946 a third variety or order of reactivity of Rh antibodies was first reported 
by the present authors.®* ®* ® These antibodies, later termed cryptaggluti- 
noids, ® Avere shoAvn to differ from the classical agglutinin and the blocking 
antibody of Wiener^® and Race® in that they neither agglutinated saline suspen- 
sions of red cells nor gave positiA'^e blocking tests. Originally these cryptagglu- 
tinoids Avere detected by the Coombs (developing) test^ and/or by quantitative 
studies of hemolytic activity.'** ® Vdien the albumin agglutination test of 
Diamond and Denton® and the serum suspension method of WieneP® AA’^ere em- 
ployed, it AA’^as found that almost all cryptagglutinoid antibodies could be de- 
tected and titrated by these technics. 

Comparison of the Rh antibody titers of Amilous serums obtained by the de- 
veloping test, blocking test, the albumin test and the serum test revealed anti- 
body patterns inconsistent Avith the concept that the latter tAAm technics AA^ere 
merely more sensitiA'^e methods for detection of blocking antibodies. For ex- 
ample, in a previous report*^ cryptagglutinoid titers as high as 1/32,000 by de- 
veloping test AA^ere found AATthout evidence of either “saline” agglutinins or anti- 
bodies demonstrable by Wiener’s blocldng test. The albumin technic gave 
titers equivalent to those of the deAmloping test AA^hen applied to such serums. 

After the accumulation of extensiAm data from studies of antibody patterns 
by multiple tests, it AAms found® that Rh antibodies could be characterized sero- 
logically as shoAvn in Table 1. The Amriety of reactions found suggested that 
there might be detectable chemical differences in Rh antibodies AAMch could be 
exploited to characterize further and possibly separate the different Amrieties. 
The first efforts'^ to separate cryptagglutinoids from saline agglutinins by elec- 
trophoretic methods AA^ere inconclusive but shoAA'ed antibody actiAuty in the beta 
as Avell as in the gamma globulin fractions. In the same year, Witebsky et al}^ 
had reported the separation of a blocking antibody from “saline” agglutinin by 
a simple dialysis technic. The blocking antibody Avas found mainly in the super- 
natant (albumin). 

With further dialysis studies, Witebsky^® in 1948 confirmed the existence of 
Rh antibodies other than saline agglutinins and blocldng antibodies. Use of 
the dialysis method in our laboratory gave similar results. HoAA^ever, because 

* Presented at the TwentA'-Seventh Annual Meeting of the Ameriean Society of Clinical 

Pathologists, in Chicago, October 14, 1948. 

Aided by a grant from Mrs. E. Wadley Moseley. 
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of tliG uncertain control of salt concentration and pH, a more precise method of 
fractionation with minimal protein denaturation was sought ; cold alcohol frac- 
tionation had been found to give considerable loss of titer apparently through 
denaturation. Electrophoretic separation had the disadvantage of dilution and 
small yield for the amount of teclmical difficulties. The new Reid and Jones^ ■ “ 
plasma protein fractionation process, employing ion-exchange resins, proved to 
be especially suitable for antibody separation. 

METHOD 

The globulins of Rh antibody-containing serums were precipitated through 
the use of ion-exchange resins as described by Reid and Jones^® > The globulin 

TABLE 1 


TESTS CBARACTERIZDIG HETEROGENEITY OE CDE-cde ANTIBODIES 


ANTIBODY DESIGNATION 

Agglutlna- 
, tion in 
Saline 

Blocking 

Test 

(Wiener) 

Capillary 

(Chown) 

Albumin 

Aggt. 

(Diamond) 

Developing 

Test 

(Coombs) 

Hemolysis 
(Hill and | 
Haberman) i 

Classical agglutinin j 

+ 

- 

+ 

+ 1 

+ 

-k 

Blocking antibody" (agglu- j 
tinoid) 

_ 1 

+ 1 

\ 

\ 

1 

+ i 

-k 

-f 

“Cryptagglutinoid” (3rd order 
antibody) 

- 

- 

-f- 

-k 

-k 

-k 

- 

- 

- 

+ 

-k 

-k 

- 

- 

~ 

— 

+ 

-k 


sub-fractions desired were obtained by dissolving the precipitate from 50 ml. o^ 
original serum in selected molar concentrations of sodium chloride. Each such 
fraction was made up to the original volume of 50 ml. All fractions were related 
to the albumin and the alpha, beta and gamma globulin components of human 
serum by electrophoretic studies. The following serologic technics were em- 
ployed: the tube saline agglutination test, the blocking test as described by 
Wiener,^- the albumin test of Diamond and Denton- and the anti-globulin tech- 
nic of Coombs etal} as used in this laboratory.® Insofar as possible, titrations 
wei’e performed immediatelj"- after fractionation, since all antibodies were found 
to be quite labile in saline solution after separation. 

RESULTS 

Fractionation of serums containing Rh antibodies by the Reid process gave 
results as illustrated in Tables 2 and 3. Both serums in their original state ap- 
peared devoid of classical agglutinins with respect to antigen D when tested 
against saline suspensions of appropriate Rh-positive eiythrocjdes but showed 
the relatively strong blocking titer of 1/128 and the exceptionally high crj’-ptag- 
glutinoid titer of 1/128,000 and 1/512,000 respectively. The first precipitation 
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by ion-exchange resins yielded tivo fractions: (1) the albumin- and Avater-soluble 
globulin (euglobulin) which contained most of the blocking titer and approxi- 


TABLE 2 

Fractionation of Anti-CD Seruji 
Serum Sample I 



ANTIGEN'D IN RED BLOOD CELLS TESTED 

ANTIGEN C IN RED BLOOD CELLS TESTED 

Saline Ag- 
glutination 

Blocking 

Test 

Coombs’ 
Test and/or 
Albumin 

Saline Ag- 
glutination 

Blocking 

Test 

Coombs’ 
Test and/or 
Albumin 

Whole serum 

— 

1/128 

1/128,000 

1/256 

— , 

1/1000 

Total globulin 

1/512 

— 

1/64,000 

1/512 

— 

1/1000 

Albumin and euglobulin 

— 

1/192 

1/96,000 

— 

— 

1/192 

Albumin 



— 

— 

— 

— 

— 

Euglobulin 

— 

1/8 

1/512 

— 

— 

l/8± 

O-.OOl M NaCl 

— 

1/8 

1/64 

— 

— 

— 

.001-. 01 “ “ 

— 

1/4 

1/512 

— 

— 

— 

.01-. 025 “ “ 

— 

1/8 

1/8000 

1/1 

— 

1/1 

.025-. 05 “ “ 

1/4 

1/8 

1/8000 

1/32 



1/16 

.05-. 075 “ “ 

1/64 

— 

1/1000 

1/64 

— 

1/32 

.075-. 1 “ “ 

1/64 

— 

1/64 

1/64 

, — 

1/32 

.1-.115 “ “ 

1/64 

— 

1/16 

1/64 

— 

1/16 

.115-. 15 “ “ 

1/64 

— 

1/8 

1/64 

— 

1/8 


TABLE 3 

Fractionation of Anti-CD Serum 
Serum Sample II 



ANTIGEN D IN RED BLOOD CELLS TESTED 

ANTIGEN C IN RED BLOOD CELLS TESTED 

Saline Ag- 
glutination 

Blocking 

Test 

Coombs’ 
Test and/or 
Albumin 

Saline Ag- 
glutination 

Blocking 

Test 

Coombs’ 
Test and/or 
Albumin 

Whole serum 

— 

1/128 

1/512,000 

1/512 


1/512 

Total globulin 

1/128 

- 

1/1000 

1/128 


1/32 

Albumin and euglobulin 

_ 

1/8 

1/512 

— 


— 

Albumin 

— 

— 

— 

— 

— 

— 

Euglobulin 


1/32 

1/256 


- 

— 

.001 M NaCl 


— 

— 



— 

.005 “ “ 


— 

1/32 

1/1 


1/1± 

.02 “ “ 

l/2i: 

1/8 

l/4± 

1/16 

— 

1/4 

.03 “ “ 

1/2 

1/1 

1/256 

1/16 


1/8 

.05 “ “ 

1/2 

1/2 

1/1000 

1/4 

— 

1/1 • 

1 “ “ 

1/64 

— 

1/16 

1/64 



1/32 

2 “ “ 

1/64 

— 

1/123 

1/32 

— 

1/4 


mately one-half of the cryptagglutinoids, and (2) the precipitated alpha, beta 
and gamma globulins which grossly appeared to contain ciyptagglutinoids and 
heretofore undetected agglutinins but no blocking antibodies. A further frac- 
tionation of the euglobulin from the albumin by sodium sulfate precipitation 
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showed that the blocking antibody remained completely with the euglobulin, 
whereas the albumin remained devoid of antibodies. 

The further fractionation of the total globulin precipitated by differential 
solubility in selected solutions of sodium chloride of different ionic strengths 
into seven fractions covered the range of alpha through gamma globulins. These 
fractions of serum sample I clearly showed that the “saline” agglutinin was 
limited to the gamma globulin subtractions. A weak blocldng antibody titer 
which Avas not demonstrable in the total globulin, became apparent in the globu- 
lin subtractions in the alpha and beta zones. In serum sample I, the “saline” 
agglutinin and the blocking antibod}’- appeared to be mutually exclusive through 
the alpha, beta, gamma range. The cryptagglutinoid of the globulin precipitate 
Avas distributed throughout all the subfractions except the gamma globulin but 
Avith a definite peak concentration in the beta globulin. 

The anti-C component for serum sample I in the original state exhibited a 
“saline” agglutinin titer of 1/256, no blocking antibody and a titer in albumin 
of 1/1000. Fractionation shoAA'ed the C agglutinin in the gamma globulin. No 
blocldng antibody Avas demonstrated in anj'- fraction. Substantiall3" all of the 
Aveak cryptagglutinoid seemed to be isolated in the albumin-euglobulin fraction 
since the albumin titers in the beta and gamma globulin fractions Avere in each 
instance, except the .OIM — .025M saline fraction, loAA'er than the titers for the 
same fractions tested AA-ith saline suspensions of erythrocytes. Similarlj’-, the 
fractionation of serum sample II Avith respect to the anti-C specificit}’' antibodies 
shoAved consistentb^ loAver titers against albumin-suspended erythrocytes as 
compared Avith saline suspensions, not only for the beta and gamma globulin 
fractions, but for the total globulin as Avell. The C antibody in serum II Avas 
considered to be a pure (saline) agglutinin. 

DISCUSSION 

The quantitatiA'^e expression of the data in Tables 2 and 3 by means of numeri- 
cal titers must be considered Avith some caution. First it should be noted that 
there Avas apparentlj'- no loss of titer but a slight possible increase as a result of 
the first fractionation of serum I AAdien aa^c consider that both the total globulin 
and albumin-euglobulin fractions AA'ere made up to the original 50 ml. Amlume. 
On the other hand Avith serum II a great loss occurred at the same stage of frac- 
tionation. This loss, Ave belieA'^e, Avas due to the fact that the actual resin treat- 
ment, separation of precipitate and reconstitution in saline Avere draAvn out OA^er 
an excessive period of time. These tAvo liquid fractions also AA^ere not immedi- 
ately tested for antibody as in the first serum. Secondly, the sodium sulfate 
precipitation of euglobulin ahA'ays resulted in loss of titer. The subfractiona- 
tions Avhich Avere promptlj^ tested for antibodj'- titers otherAvise did not result 
in anj^ substantial loss of antibody. Since each subfraction Avas made up in a 
Amlume of saline equal to the original Amlume of serum, the titers of the sub- 
fractions may be regarded as units of a giA'^en tj’pe of antibody and added to- 
gether for comparison AA’ith antibodj’’ content of the total globulin fraction. 

The results obtained in these experiments present eAudence of physical chemi- 
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cal differences between varieties of Rh antibodies, identical in specificity, con- 
sistent with previously reported serologic characterizations as condensed in 
Table 1. Three varieties, or orders, of reacti\fit3'^ were defined: (1) the ag- 
glutinin which clumped eiythrocjdes in saline suspension, (2) the blocking anti- 
bodj’' as originallj'' defined,^- and (3) the ciyptagglutinoids which hemolj'ze in 
the presence of complement, adsorb specificall}’’ as shown bj’- the Coombs de- 
veloping test and in most, but not ail, cases agglutinate erjffhrocj'tes suspended 
in albumin or serum. These cr3y>tagglutinoids neither agglutinate red cells in 
saline suspensions nor do the3’’ give positive blocking tests. 

The evidence presented in Tables 2 and 3 clearl3’' demonstrates that the ag- 
glutinin active in saline is confined to the gamma globulin fraction in each serum 
examined. Although neither whole serum appeared to contain agglutinins 
against D, the removal of the albumin-euglobulin fraction revealed substantial 



agglutinin titers of this specificit3'- which had previousl3'’ been masked b3'- the 
blocldng antibodies. The total globulin fractions (less the euglobulin) showed 
titers of 1/512 and 1/128 respective^ with no blocking antibod3’' apparent. 
However, these same globulin fractions when subfractionated revealed low titer- 
blocking antibodies in the low ionic strength fractions (.001 jM — . 025 hi saline) 
while the agglutinins were found in the higher subfractions (.025 M — .15 M 
saline). Possibl3'' the agglutinins and blocking antibodies are somewhat com- 
petitive with respect to the antigen. 

The blocldng antibody showed its greatest concentration in the euglobulin or 
combined albumin euglobulin fraction. Some blocking antibod3’' titer Avas also 
found in the lower ionic strength subfractions in the alpha and beta globulins 
but in no case in the gamma globulin. 

The ciyptagglutinoids against D seemed to dmde about equall3'’ betAveen the 
albumin-euglobulin and the total globulin fractions in the case of both serums. 
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On further fractionation these antibodies are found in high titer in the euglobulin 
subfraction and in the mid-ionic strength subfractions of the beta globulin. It 
should be noted that the low titers by the Coombs or albumin technics in the 
gamma globulin subtractions (.075 — .2 M saline) are interpreted as due to the 
activity of the agglutinin content rather than cryptagglutinoid. The titers 
shown seem to indicate that pure agglutinin is less active in albumin than in 
saline. If the cryptagglutinoid concentration is plotted over the electrophoretic 
pattern of the original serum we find a bimodal curve with peaks in the euglobulin 
and beta globulin. This suggests that ciyptagglutinoids are not chemically 
homogeneous but appear to be made up of two main components. This is 
compatible with earlier serologic characterizations as shown in Table 1. How- 
ever it would seem undesirable to subdivide further cryptagglutinoids until 
more is known of their mode of action or new and significant immunologic char- 
acteristics demonstrated. 

In regard to the anti-C component, serum sample II, no antibody other than 
“saline” agglutinin was required to account for the^data. Serum I, however, 
apparently contained a weak anti-C cryptagglutinoid substantially all of which 
may have gone with the euglobulin. This statement is made in view of the ob- 
servation that marked loss of titer occurred with all sodium sulfate separations 
of the euglobulin and in accordance with the observed slightly lower titers with 
the albumin test in the subfractions from .OIM to .2M saline, which seem due to 
“saline” agglutinin only. 

In Figure 1 the location of the chief concentrations of the different varieties 
or orders of antibodies ivith respect to the electrophoretic pattern of serum con- 
taining anti-D Rh antibodies is given in simplified form. 

SUMMARY 

1. Separation of agglutinins, blocking antibodies, and cryptagglutinoids from 
anti-Rh (CD) human serum by physical chemical fractionation is described. 

2. Further evidence of the heterogeneity of Rh antibodies of a given specificity 
(C + D) is presented. 

3. These antibody fractions are further characterized by their serologic as well 
as electrophoretic patterns. 
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A METHOD FOR THE QUANTITATIVE MEASUREMENT OF 

COMPLEMENT- FIXATION* 


E. E. ECKER, Ph.D., AND C. W. HIATT, Ph.D. 

From the Institute of Pathology, ll csfcrn Reserve University, and the University Hospitals, 

Cleveland, Ohio 

Sensitized erythrocytes are subject to lysis in the presence of complement. 
The fraction of cells lysed (y) has been related to the amount of complement 
present (x) by the equation of von Krogh (8) : 


X 



( 1 ) 


This relationship has been employed by several workers®’ as a device 

for the evaluation of complement-activit}’^ in serum. An application of this equa- 
tion to complement-fixation with type III pneumococcal carbohydrate and its 
homologous antiserum has been described by Mayer el al}- The equation has 
also been applied by the present authors in the quantitative determination of 
complement consumed in fixation. 


THEORETICAL CONSIDER.\TIONS 

Within the limits of 10 and 90 per cent hemolj'^sis, Equation 1 is an adequate 
representation of the relationship between the fraction of cells lysed and the 
amount of complement initially present. If the volume of the total system is 
held constant, and the reaction time is sufficiently long (at least 30 minutes at 
37 C.), X may be taken as the amount of complement used up in laking the cells. 

If, in a given complement-fixation system, it is possible to make the reasonable 
assumption that the fixation of complement to the antigen-antibody complex is 
essentially irreversible, then the amount of complement utilized in fixation ma}’- 
be represented as: 

Xp = Xjj Xt (2) 

(Fixation) (Blank) (Test) 

where Xp = amount of complement fixed to the antigen-antibody complex, 

.Xd = amount of complement consumed in hemolysis in the absence of antigen and 
in the presence of the antibody, and 

,Xt = amount of complement available for hemolysis after fixation has occurred. 

When the antigen concentration is held constant, the value of Xp may be taken 
as a comparative measure of the activity of specific antibody in the immune 
serum. 

* Aided by a grant from The Commonwealtli Fund, New York, N. Y. 
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Substitution of the von Krogh equality into Equation 2 results in the following 
expression: 


Xf = 



(3) 


where Yb and y-r are the fractions of cells lysed by Xb and Xt respectively. 

The constant k in Equation 1 depends upon the resistance to hemolysis of the 
sensitized erythrocytes employed. The value of the constant 1/n is believed by 
Hiatt® to be an inverse index of homogeneity of the suspension with respect to 
resistance. Since both k and 1/n are fixed constants for a given cell suspension, 
it maybe seen that, in Equation 3, ki = k 2 , and l/ni= l/no. The equation is 
thus simplified to: 



An approximation of the value of 1/n may be obtained from the data of a 
serial complement-titration by use of the logarithmic form of the von Krogh 
equation: 

log X = log k -f i log (5) 


For values of y within the limits of y = 0.1 and y = 0.9, the plot of log x versus 
log (y/1 — y) is, as slioum in Figure 1, approximately a straight line of slope 1/n. 
The value of 1/n is independent of the units of x, since any desired conversion 
factor is absorbed in the constant log k. It is convenient to express x in milliliters 
of active serum of some Icnown dilution. If the plot is made on equal axis log- 
graph paper, 


- = tan a (6) 

n 


where a is the angle between the sti'aight line curve and the y/1— }'■ axis. 
When a is measured carefully with an accurate protractor, 1/n may be de- 
termined with two places of accuracy. In the experiments of the authors, 
1/n for dilute suspensions of maximallj'^ sensitized sheep cells has been found to 
be within the range 0.18 to 0.32. 

The constant k for the given cell suspension may also be evaluated from the 
logarithmic plot. The intercept of the curve with the abscissa locus y/1 — y = 1, 
(or log (y/1— y) = 0), has an ordinate value equal to k, since Equation 4 in- 
dicates that log X = log k when y/1 — y = 1. The units of k will be the same 
as those used for x. In fact, k is equivalent to the amount of active serum con- 
sumed in the lysis of 50 per cent of the cells, since 3’’/l“y = 1 when y = 0.5. 

A tabulation of the function ( — )" for various values of y and 1/n has 

\i - y/ 

been prepared by the authors and is appended to this report. When the value 
of 1/n has been determined for a given cell suspension, the table may be used to 
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obtain the values of ^ jb)" corresponding to observed 

values of Yb and Jt. These values may be substituted into Equation 4 to obtain 
the value of Xp. The units of Xp are relative, depending upon the value of k. 
Since k expresses the resistance of the cell suspension in terms of the active 
serum employed, it is evident that the units of Xp are determined by two factors: 
(a) the activity of complement in the serum, and (b) the innate resistance of the 
cell suspension. If either the same complement or the same cells are used for a 
series of fixation tests, the results, expressed in terms of Xp, will be comparable. 
If, on the other hand, both complement and cells are different in successive tests, 
the results will not be comparable. 

The problem of maintaining comparable results in fixation tests performed on 
different days may be solved by the adoption of a laboratory standard of refer- 
ence. Either the red cell suspension or the complement supply may be stand- 
ardized. In either case the values of k, and hence the values of Xp, will be 
given an absolute significance. 

The choice of standard is often a matter of convenience, depending essentially 
upon the number and frequency of the fixation tests performed. When tests 
are performed daily, it is convenient to use a preseiwed sheep blood as the source 
of red cells for the reaction. Blood obtained under aseptic conditions and 
preserved in an equal volume of the modified Alsever’s solution described by 
Bukantz, Rein, and Kent‘ may be stored at 2 to 4 C. for as long as six weeks 
without appreciable change in the resistance of the erythrocytes. When the 
standard supplj'^ of red cells is replaced, it is advisable to calibrate the new supply 
in terms of the old, in order to maintain an accurate continuity of results. 

When fixation tests are performed infrequently and at irregular intervals, the 
use of preserved complement allows the employment of sheep cells from a nj'- 
readily available source. 

The technic for a quantitative Wassermann test used in this laboratory is given 
below. Standardization of the results is accomplished by the use of a com- 
mercially-available preserved (lyophile) complement. Revision of the method 
to employ preserved sheep blood as the standard of reference may be accom- 
plished Avithout difficulty. Although described in detail only for the syphilis 
sji^stem, the method, with appropriate modifications, may be applied to the quan- 
titative determination of complement bound to any antigen-antibody system. 

METHOD 

I. Preparation of the Sheep Cell Suspension 

Fresh sheep erythrocytes are AA'ashed three times in ten volumes of 0.9 per 
cent sodium chloride solution. The washed, packed cells are resuspended in 
saline to such concentration that, when 1.00 ml. of the suspension is mixed with 
3.00 ml. of distilled water, the suspension becomes completely hemolyzed and 
the clear hemoglobin solution gives a reading of exactly 500 on the Klett-Sum- 
merson Photoelectric Colorimeter ivith the green ( ift 54) filter. 
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This concentrated suspension is diluted with an equal volume of saline con- 
taining five units of rabbit antisheep hemolysin of a titer of at least 1:4000. 
The diluted suspension should then be of such concentration that, Avhen 2.00 
ml. of the suspension is mixed with 2.00 ml. of distilled water, complete he- 
molysis results and the clear solution again gives a reading of 500 on 
the colorimeter. 


II. Preliminary Titration of Complement 

The source of complement consists of a supply of 7 cc. ampules of Lyovac 
Complement.* All ampules are from the same batch, as indicated by the finish- 
ing number marked on each. One of the ampules is opened, and its contents 
reconstituted by the addition of 7 ml. of the accompanying buffered diluent. 


TABLE 1 

The Distribution of Complement Among Tubes for the Preliminary Titration 


TUBE NO. 

!tL. OF 1:100 COMPLEMENT 

SrL. OF 0.9% SALINE 

1 

0.20 

1.80 

2 

0.40 

1.60 

3 

0.60 

1.40 

4 

0.80 

1.20 

5 

1.00 

1.00 

6 

1.20 

0.80 

7 

1.40 

0.60 

8 

1.60 

0.40 


A small volume of the reconstituted serum is diluted 1:100 with 0.9 per cent 
saline. This diluted complement is distributed among eight clean, dry colorim- 
eter tubes in the proportions shown in Table 1. The volume of liquid in each 
tube is then brought up to 2.00 ml. by the addition of the indicated amounts of 
saline. 

To each tube, 2.00 ml. of the cell suspension is added. The tubes are shaken 
to provide thorough mixing of the contents, and then placed in a water bath at 
37 C. for 30 minutes. At the end of this period, the tubes are centrifuged at 
1500 r.p.m. for five minutes. The colorimeter reading (A) of each tube is taken. 
The fraction of cells hemolj'^zed (y) is computed as: 


A 

500 


( 7 ) 


For each tube the value of the function j/l — y is calculated. On 2f x 2 cycle 
equal axis log-log graph paper, the plot of x versus y/1— y is constructed (see 
Figure 1). The value of x for each tube is taken as the amount (ml.) of 1:100 
complement originally placed in the tube. The particular values of k and 1/n 
are obtained from the logarithmic plot as described previously. The approxi- 
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mate value of x corresponding to y = 0.85, or y/1 -y = 5.67 is determined 
from the graph. This value (called xsb) then represents the amount of comple- 
ment required to effect 85 per cent hemolysis of the cell suspension emploj^ed. 
The actual amount of reconstituted serum required is Xss/lOO ml. 

To pi’epare the complement solution for use in fixation, Xss ml. of the recon- 
stituted serum is diluted with saline to a final volume of 100 ml. One ml. of this 
solution then contains enough complement to effect 85 per cent hemolysis. The 
use of the 85 per cent unit as the amount of complement employed causes all 
values of y to be within the effective range of the von Krogh equation. The 
solution should be used immediately after preparation. 


Plot of log X VS. log 


1-y 



Fig. 1. Plot of the data from a typical complement-titration. The values of k, 1/n, and Xs-, 
are determined as indicated. 


III. Preparation of the Antigen 

The antigen used is the Pangborn cardiolipin, lecithin, and cholesterol (Pfan- 
steil) in a weight ratio of 6:5:75, corresponding closely in composition with the 
antigen N o. 42 described by Harris and Portnoy.' The ingredients of the antigen 
are mixed by adding an alcoholic solution of the cardiolipin and lecithin to a 
particulate suspension of cholesterol, as described by Kline.’ The antigen is 
diluted 1:150 in 0.9 per cent saline just prior to use. 

IV. Preparation of Serums 

All serums to be tested are inactivated by heating at 56 C. for 30 minutes. 
The serums are tested in a dilution of 1 : 20. 
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V. Procedure 

A set of six colorimeter tubes is assembled for each serum to be tested. Three 
of these tubes are designated as “blanks”, the other three as “tests”. The 
reagents are added to the tubes in the order indicated in Table 2. After thorough 
mixing, the tubes are placed in the water bath at 37 C. for one hour. At the 
end of this period, the tubes are removed from the bath, and 2.00 ml. of the cell 
suspension is added to each tube. After thorough mixing,, the tubes are re- 
placed in the bath for a secondary incubation period of 30 minutes. After this 
period, the tubes are centrifuged at 1500 r.p.m. for five minutes, and the colorim- 
eter reading of the clear supernate in each tube is taken. 

For each set of blanks and tests, the values of Yb and Yt are computed as in- 
dicated in Equation 7. Using the values of k and 1/n obtained in the prelimi- 
nary complement titration, and referring to the proper section of Table 5, the 
value of Xf for each test serum is calculated from Equation 4. 


TABLE 2 

Outline of Procedure in the Fixation Test 


BLANK 

TEST 

1.00 ml. diluted complement 

0.50 ml. 1:20 test serum 

0.50 ml. saline 

1.00 ml. diluted complement 

0.50 ml. 1:20 test serum 

0.60 ml. 1:150 antigen complement 


Incubation, one 

hour at 37 C. 

2.00 ml. cell suspension 

j 

j 2.00 ml. cell suspension 

Incubation, 30 minutes at 37 C. 

Centrifugation at 1500 r.p.m. for five minutes 


Colorimeter reading recorded 

A summary of the results obtained in the complement-fixation test with two 
syphilitic serums, using three different cell suspensions on the same dajq is shown 
in Table 3. The comparison of results before and after introduction of the 
constant k indicates the extent of improvement effected by attention paid to the 
value of this constant. The variability evidenced among the three cell sus- 
pensions is representative of that encountered among suspensions of cells pre- 
pared on different days and from different sheep. 

To determine the extent of variability among different ampules of the standard 
lyophile complement, twelve ampules were chosen at random, and their contents 
were reconstituted and titrated with a single cell suspension. The results of the 
titration are shovm in Table 4. The variability among tubes is seen to average 
about ±3 per cent. Volumetric errors in apportioning the serum into the tubes 
prior to drying are probably responsible for most of the variability observed. 

The stability of l 3 ''ophile complement over extended periods of time is the 
most important factor in its effectiveness as a standard. According to Eagle, 
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Strauss and Steiner, = fresh serum which has been dried rapidly from the frozen 
state and stored in vacuo at 2 to 5 C. will retain its complement-activity for at 

TABLE 3 

Comparison of Reagin Titers Before and After Application of the Correction 

Constant k 


CELL SUSPENSION 

SERUM A 

SERUM B 

xr/k 

Xf 

xr/k 

xf 

I. k 0.66 

1/n 0.23 

0.80 

0.53 

0.77 

0.51 

11. kO.55 

1/n 0.25 

1.08 

0.59 

1.03 

0.57 

III. kO.45 

1/n 0.32 

1.30 

0.59 

0.92 

0.54 

Mean 

1.06 

0.57 

0.91 

0.54 

Average deviation from 
mean (%) 

16.3 

4.6 

9.9 

3.7 


Average deviation before applying k 13.1% 

Average deviation after applying k 4.2% 


Average deviation before applying k 13.1% 

Average deviation after applying k 4.2% 


TABLE 4 


Variability of Sharp and Dohme “Lyovac Complement” Among Ampules from the 

Same Batch 


AMPULE NO. 

k 

DEVIATION FROM A\'ERACE 

1 

0.48 

-fO.006 

2 

0.48 

-1-0.006 

3 

0.46 

-0.014 

4 

0.46 

-0.014 

5 

0.47 

-0.004 

6 

0.46 

-0.014 

7 

0.47 

-0.004 

8 

0.48 

-f 0.006 

9 

0.48 

-1-0.006 

10 

0.51 

-f 0,036 

11 

0.45 

-0.024 

12 

0.49 

-f0.016 

Average 

0.474 

±0.0125 


Mean deviation = ± 2.6% 


Standard deviation = 



±0.0162 or ±3.4 % 


least two years vdthout significant change. The preparation of a stable lyophile 
complement is a process which requires equipment not found in the ordinary 
serologic laboratory. For this reason the commercial preparation has been se- 
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lected foi- use bj* the autliors. In addition to sendng as a standard of reference, 
the lyophilized product constitutes the total supply of complement required for 
all fixation tests, thus relieving the laboratory of the necessity of maintaining 
guinea pigs. 

In the adaptation of the quantitative fixation method to other complement- 
fixing systems, it mscy be desirable to provide a larger excess of complement in 
the primaiy reaction. Small aliquot samples, each containing less than one 100 
per cent unit of unconsumed complement, ma}’^ then be removed from the system 
and tested in the secondaiy reaction v-ith sensitized red cells. Tins technic, 
incorporated in the method described b3’^ Majmr ct is of particular advantage 

where the antibodj’’ activitj’’ of the antiserums tested maj’- vaiy over an extremel3>- 
wide range. 

The inclusion of an excess of Mg++ and Ca'^ ions in the diluent, as proposed 
bj' iNIaj’er ct a?.,“ is loiown to result in an increased complement-activity. 
The well Imown reactivity of bivalent metallic ions with seram phosphatides, as 
noted bj’- iNIaltaner and de Ahneida,® would suggest that the addition of abnor- 
mal amoimts of these ions should be attended Avith caution, particularty rvlien 
the fixation reaction involves lipid antigens. 

SUJIHARY 

The von lii'ogh equation. 



wliich relates the concentration of complement (x) and the degree of hemolj’^sis 
(}*), is applied to the evaluation of the hemoljTic equiA’-alent of complement in 
fixation. The amoimt of complement fixed to an antigen-antibodj'' complex is 
given as; 


Xp — Xb Xx 

(Fixation) (Blanlc) (Test) 


where Xp is the amoimt of complement fixed, and Xb and Xx are the amounts 
of complement consumed in hemotysis in the absence and in the presence of 
antigen. 

If the antigen concentration is kept constant, then the quantity Xp ma3'’ be 
taken as a measure of the activity of the antibod3^ The I'alue of Xx ma3’- be 
determined b3^ the von Krogh equation after the constants k and 1/n of this 
equation hai^e been evaluated. 


A tabulation of the function 


1-y/ 


for various values of 3^ and 1 /n is 


appended to assist in the calculations. 

The method is exemplified in the quantitative Wassermann test described. 
Comparability of results can be maintained (1) by the use of a standard com- 
plement or (2) b3’- asepticall3’' di’awn and preseiwed sheep red cells. 

The introduction of a standard is offered as a procedure to avoid the errors 
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incurred by tbe variability of red cell suspensions. The latter can also be im- 
proved by the use of a presei’vative. 

The method, rvith appropriate modifications, may be applied to any com- 
plement-fixation system. 
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POOLED SHEEP CELLS FOR USE IN THE HEMOLYTIC SYSTEM OF 
THE COMPLEMENT-FIXATION TEST* 

THELMA F. MURASCHI, B.S., AND VICTOR N. TOMPKINS, M.D. 

From Division of Laboratories and Research, New York State Department of Health, Albany, 

New York 

In the performance of complement-fixation tests, it is essential to have com- 
ponents of the hemolytic system relatively constant in activity from day to day. 
In order to provide reagents of such uniformity, guinea pig serums which are to 
serve as a source of complement, and immune rabbit serums which are to serve 
as a source of antisheep amboceptor, can each be pooled in large quantity and 
preserved for use over prolonged periods. A similar supply of the third reagent, 
sheep erythrocytes, can generally be made available by collecting a large quantitj^ 
of blood from one sheep in an appropriate preserving solution. However, in 
large laboratories where the amount of blood required for each day’s work often 
approaches the maximum which can safely be withdrawn from a single sheep, the 
volume necessary for extended use can be made available only if preserved blood 
from several sheep is pooled. 

Until early in 1947, it was the practice at this laboratory to use approximately 
350 ml. of blood collected from a single sheep for each day’s work. Comple- 
ment unit values varied from day to day as a result of differences in the rate of 
hemolysis of the cells from each sheep. For example, with the cells from seven 
sheep tested on one da}’’, the hemolytic units (ml. of complement required for 50 
per cent hemolysis) were 0.00143, .00207, .00181, .00149, .00145, .00197, .00156, 
and with one lot of pooled cells 0.00155. 

Following the work of Bukantz, Rein, and Kent,' it was found that sheep 
erythrocytes collected in modified Alsever’s solution were satisfactorily preserved 
for at least three weeks. Study was then directed to the use of pooled preserved 
blood, dispensed aseptically in amounts sufficient for a single day’s work. 

SELECTION OF ANIMALS 

It was customary, when small numbers of guinea pig serums were to be pooled 
for use as the source of complement, to pretest each serum with unsensitized sheep 
cells for evidence of natural antisheep amboceptor. Hemolysis in the test 
indicated the presence of a lysin, introduced presumably by the guinea pig serum, 
and necessitated omission of the serum from the complement pool. Differences 
between pools of sheep blood were first noted in the routine performance of this 
test. With individual sheep bleedings, only rarel}’’ had a guinea pig serum been 
found to induce hemolysis of unsensitized cells. In the case of pooled blood, 
however, an occasional combination of sheep bleedings was encountered with 
which all guinea pig serums appeared unsatisfactory. It was thus apparent that 
the serum of each sheep would need to be tested against the cells of every other 

* Received for publication, September 20, 1948. 
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sheep in a pool. The test, essentially one of compatibility, was performed bj' 
mixing 0.1 ml. of fresh sheep serum -with 0.1 ml. of approximately 5 per cent 
suspension of erythrocytes from different sheep, adding 0.1 ml. of guinea pig 
serum, and allowing 15 minutes at 37 C. for hemolysis. 

Fresh bleedings for serum Avere found to be necessary, since lytic activity de- 
clined during storage, even though the serum Avas refrigerated, and Avas destroyed 
AA'hen serum Avas heated at 56 C- for 30 minutes. SomeAvhat different behaA’ior 
Avas noted AA'hen the pooled, AA'hole blood AA-as stored. Hemolysis obserA'^ed in 
tests of cells Avashed soon after pooling Avas consistent and often unaltered in in- 
tensity Avhen samples AA'ere tested at inteiwals during seA’'eral A\-eeks’ storage. 
Contact betAA^een susceptible erythrocjdes and lytic serum may be responsible 
for the more enduring activity. 

In our experience, the property responsible for lysis is not demonstrable as an 
agglutinin ; Avhether it be of the iso-antibody or acquired antibody tjqie has not 
been determined. Sheep blood has been found to A’^ary in the extent and degree 
of hemolytic activity, though the presence of hemolysin is not transitory but 
consistent. In tests of serum from 134 sheep, CA'idence of a lysin for cells of 
some other sheep Avas detected in seA'^enteen, or 12 per cent. Each serum Avas 
tested for lytic activity Avith cells from onlj'^ a limited number of sheep, not Avith 
cells from each of the other 133 sheep. Satisfactory pools of blood are now pre- 
pa red on the basis of results of the test for compatibility. 

The pretesting and selection of sheep to furnish blood for pools can be omitted 
if it is practicable to store individual bleedings and combine cells only after Avash- 
ing to remove serum constituents. 

COJIPLEMENT TITR.A.TION 

Other things being equal, differences in milliliters of complement required for 
hemolysis of a given volume of maximally sensitized sheep erythrocytes should, 
Avith rare exception, reflect red cell differences. Complement units, therefore, 
were used as the indexes of variability in the comparison of pools of blood Avith 
blood from a single sheep. The standard red cell suspension employed in all 
tests Avas prepared by suspending the AA'ashed erythrocytes in physiologic saline 
in a 5 per cent concentration. The accuracy of the dilution Avas checked bj’’ a 
hemoglobin determination in a photoelectric colorimeter. 

Technic 

The technic of the complement titration AA'^as a modification of that descrilied 
in Standard Methods.- Tavo samples of a 1:40 dilution of pooled guinea pig 
serum AA^ere titrated in amounts of 0.09, 0.08, 0.07, 0.06, 0.05, and 0.04 ml. 
Physiologic saline Avas added to raise the Amlume to 0.3 ml., and 0.2 ml. of a max- 
imally sensitized 5 per cent sheep red cell suspension Avas added. Incubation 
Avas in a AA^ater bath at 37 C. Hemolysis occurring in each tube AA-as recorded at 
the end of 15 minutes. Limiting values for the milliliters of guinea pig serum 
necessary to induce 50 per cent hemolysis of 0.2 ml. of a maximally sensitized 5 
per cent suspension of sheep erythrocytes liaA'^e been set at 0.001 ml. and 0.002 
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in tests allowing 15 minutes for hemolysis. The most satisfactory range is that 
from about 0.0013 ml. to 0.0017 ml. 

RESULTS 

Daily hemolytic units of guinea pig serum obtained with pooled sheep cells 
have proved much less variable than those obtained with cells from single sheep. 

TABLE 1 

Influence of Pooling on Complement Requirements for 50 Per Cent Hemolysis 


ItlLLIHTEHS or GUINEA PIG SERUM REQUIRED POR SO PEE CENT HEMOLYSIS 


Cells from 
single sheep 

Pool of cells 
from sev'eral 
sheep 

Combined cells of single sheep and pool 

Remarks 

ratio 1:1 

ratio 1:2 

ratio 1:3 

ratio 1:4 

0.00198 

0.00159 

.00186 

(.00178)* 

.00175 

(.00172) 

.00168 

(.00169) 

.00168 

(.00167) 

Satisfactory in dilu- 
tion 

0.00215 

0.00159 


.00182 

(.00178) 

■1 



0.00250 

0.00159 

n 


.00183 

(.00182) 

.00159 

(.00177) 

Satisfactory in dilu- 
tion 

0.00228 

0.00159 

.00196 

(.00193) 

.00196 

(.00182) 

.00181 

(.00176) 

.00182 

(.00175) 

May be satisfactory 
on further dilution 


* Figures in parentheses represent theoretical values derived mathematically. 


It has been our experience that the titration procedure is subject to a possible 
10 per cent error, so that differences in the fourth and fifth digit beyond the 
decimal point may be without significance. 


COMPLEMENT TITRATION 


1:40 dilution tested (ml.) 

j 0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

Undiluted serum represented (ml.). . 

; 0.00225 

0.002 

0.00175 

0.0015 

0.00125 

0.001 

Percentage hemolysis after incuba- 
tion 

100 

95 

j 

S5 

70 

40 

20 


Moreover, unit amounts of complement for pooled cells generally approach the 
ideal, 0.0015 ml., and only occasionally exceed the desirable range, 0.0013 to 
0.0017 ml. Pooled sheep blood, shipped regularly without refrigeration to a 
branch laboratoiy 150 miles distant, has also been satisfactory in routine tests. 

The implications are that, under optimum conditions of testing, different lots 
of guinea pig serum are similar in hemolytic activity. Evidently, variability is 
actually a function of sheep cells. In the past, and with the use of a single sheep 
bleeding for each day’s work, failure to obtain adequate hemolysis of sheep cells, 
a too common occurrence, was attributed to complement deficiency of the serum. 
This conclusion appeared justified in view of the fact that sheep employed rou- 
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tinely were selected onlj'- after preliminarj’^ tests (for complement requirements) 
had indicated that the cells were suitable. Adjustments necessary when an un- 
satisfactory unit of complement was obtained resulted in a considerable delaj"- 
in the performance of the day’s test, — a rare occurrence now. 

Fewer sheep are now rejected because of the amount of guinea pig serum re- 
quired to produce 50 per cent hemolysis. Cells which of themselves are unde- 
sirable for this reason, when added to a satisfactory pool of cells in a ratio to 
allow adequate dilution, appear to have little or no harmful effect. The dilution 
necessary in such instances ma}’’ be determined mathematically, given comple- 
ment requirements of the cells from the single sheep and the cells of the pool to 
which thej'^ are to be added. In the same manner, the milliliters of guinea pig 
serum essential to the final pool for 50 per cent hemol 3 ’^sis may usuallj^ be pre- 
dicted (Table 1). 

Pooled, preserved cells to which Merthiolate was added in concentrations 
1:2,000 and 1:10,000 as used for maintenance of sterilit}^ in biologic products 
were tested over a period of two weeks. No evidence of increased tendency to 
hemolysis was observed on washing or in titration with complement and ambo- 
ceptor. Merthiolate may prove helpful as an antibacterial agent for cells col- 
lected in a citrate-glucose solution. 


SUMMARY 

Pooled, preserved sheep blood pretested for compatibility has been used as a 
source of eiythrocytes in the quantitative complement-fixation test. A uniform 
activity not obtained with blood from a single sheep has resulted, and the stand- 
ardization of the hemolytic system has been greatb’’ simplified. 
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SPECIFICITY OF CARDIOLIPIN ANTIGENS IN TESTS FOR SYPHILIS* 

SARA C. McDEARMAN, A.B., AND JAMES E. COTTRELL, M.D. 

From the Laboratory Service and the Medical Service, Veterans Administration Medical 
Teaching Group, Kennedy Hospital, Memphis, Tennessee 

The use of cardiolipin antigens as a standard procedure in the serodiagnosis 
of syphilis by the Army IMedical Department,® and the Venereal Disease Re- 
search Laboratory, U.S.P.H.Sd> ■* is an indication of the superiority, in some 
respects at least, of this phospholipid over the ordinary tissue-extract antigens. 
Standard flocculation and complement-fixation technics with tissue-extract an- 
tigens were used as patterns for adapting cardiolipin antigens. Numerous 
workers have reported the constant reproducibility of the essentiallj’' chemically 
pure cardiolipin and the stability of the antigens; their reports suggest that the 
sensitivity, and possibly the specificity, of these antigens in tests for S3'^philitic 
reagin are greater than those of standard antigens. Serologists are generally 
agreed on the increased sensitivity obtained. jN'Iost observers, however, have 
been rightfully cautious concerning the specificity, stating that it is as good as, 
and usuallj'' superior to, that obtained vdth the tissue-extract antigens. Stout''* 
found false positive reactions with the cardiolipin antigens in a small series of 
patients, indicating that such nonspecific reactions do occur in the absence of 
S 3 ''philis. Others have reported an increase in the number of wealdy positive or 
doubtful reactions. Manj'' of these studies have been conducted in laboratories 
receiving serums from various sources from large groups of persons whose clinical 
and social histories were unavailable. In some reports there have been corre- 
lations of serologic and clinical findings. The incidence of nonspecific reactions 
in malaria has been well studied by Rein and Kent,'® and Kent, Culwell, Coatney, 
and Cooper.® Thej' have noted the dramatic increase in specificity with cardio- 
lipin antigens, especially with a complement-fixation technic, using large series 
of serums from patients mth malaria. 

This study was thought advisable since a large number of patients representing 
all types of illness would furnish clinicallj'’ diverse testing material. 

METHOD 

The serums tested in this study I’epresent an unselected group of persons, 
including patients admitted to the hospital for treatment, veterans referred for 
rating pui'poses, and hospital staff workers with no detectable evidence of disease. 

A battery of serologic tests has been used routinelj’’, including Standard Kahn, 
"Kolmer complement-fixation, cardiolipin microflocculation (V.D.R.L.),® and 

* Published with permission of the Chief Medical Direetor, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed 
or eonclusions drawn by the authors. 

Read by title at the Twenty-Seventh Annual Meeting of the American Society of Clinical 

Pathologists, in Chicago, October 14, 1948. 

Received for publication, September 29, 1948. 
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cardiolipin complement-fixation.® Only those serums have been included in this 
study which have been tested bj'' all four technics and a few serums have been 
subjected to an additional cardiolipin microflocculation technic.” The results 
of the tests were read bj’’ the same three workers and have been recorded as 
weakly positive (plus-minus, 1 plus) and positive (2 plus, 3 plus, 4 plus). Quan- 
titative tests, using two-fold serum dilutions, were performed on all serums giving 
a reactivit}’^ of 4 plus in any one of the tests. Suitable positive, weakl}^ positive, 
and negative control serums and antigen controls were subjected to the batteiy 
of tests each day. 

Precautions were taken to assure that the sensitivity levels of the antigens* 
used did not varj% so as not to alter the final results of the study. Antigens 
were prepared in 50 ml. amounts and each batch was compared with the original 
one for sensitivity on known S 3 '^philitic serums. Fresh antigen emulsions were 
prepared each daj"^ and were used within eight hours. Technics as proposed bj" 
the author serologists were strictlj^ adhered to at all times. 

Between June IG, 1947 and August 1, 1948, 60,226 tests were performed on 
15,019 serums. Those serums giving a reactivity of plus-minus or greater in one 
or more cardiolipin tests and no reactivity with Kahn and Kolmer tests have 
been included for evaluation in this study. Wherever possible the clinical and 
social histories of patients giving this type of serum reactivity were reviewed for 
any objective evidence of sj^philitic infection or history of such infection. A 
subject was designated “sj^philitic” if he had one or more of the following findings: 
positive darkfield for Treponema pallidum-, primaiy lesion; clinical and/or spinal 
fluid evidence of neurosj''philis (Kolmer complement-fixation, colloidal gold 
curve) ; clinical signs and sjTOptoms as suggested by Stokes, Beerman, and In- 
graham’® for diagnosis of cardiovascular S 3 ’^philis; a history of previous syph- 
ilitic infection which was considered, from the clinical aspect, to be sufficient^ 
definite and reliable to be acceptable. For the purpose of this stud 3 '’, “presumed 
nons 3 'philitics” have been included in the “negative” group. 

RESULTS AND DISCUSSION 

Of the 15,019 serums tested, 991 gave plus-minus or stronger reactions with 
at least one cardiolipin technic in the absence of an 3 " reaction with the Kahn 
and Kolmer antigens. These 991 serums represent 654 persons who have been 
classified into five groups as indicated in Table 1. 

Approximately 3300 of the 15,019 serums were from presumably normal per- 
sons who came to this laboratoiy for routine health ratings, as prospective em- 
plo 3 '’ees or blood donors. Their venereal disease histories were not taken. The 
119 cardiolipin reactors among these 3300 persons included kitchen helpers and 
ward attendants (mainl 3 ' Negro) ; no reactions were found among a large group 
of doctors, nurses, and other professional workers. 

Clinical and social histories of 81 hospital patients were inadequate or un- 

* The cardiolipin and lecithin solutions were obtained from Lederle Laboratories Divi- 
sion, American Cj-anamid Compan3', New York, N. Y. 
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available and no attempt was made to correlate the clinical and serologic findings 
in these cases. 

Of the 654 cardiolipin reactors, 454 hospital patients Avere studied to determine 
the existence of a syphilitic lesion or evidence of previous syphilitic infection. 

TABLE 1 


Analysis of 654 Patients with Negative Kahn and Kolmek Tests and Positive or 
Weakly Positive Cardiolipin Beactions 



NUMBER or 
PATIENTS ' 

WEAKLY POSITIVE ! 
REACTORS (ifc, 1+) 

POSITIVE REACTORS 
(2+,3+,4-f) 

Syphilitic group 

196 

45 

151 

“Negative” group 

258 

125 

133 

Undetermined group 

200 

88 

112 

Total 

654 

258 

396 


TABLE 2 

Analysis of 454 Patients Whose Clinical and Social Histories Were Reviewed 



1 

1 

NUMBER OF 
PATIENTS 1 

! 

RACE 

WEAKLY 

POSITUT 

REACTORS 

(Zty 1+) 

POSI- 

TIVE 

REAC- 

TORS 

4+) 

MORE THAN ONE 
SPECIMEN OBTAINED 

A\' 

N 

No. of 
Patients 

Patients 
with 
Positive 
Kahn or 
Kohner 

Syphilitic group 

196 

64 

132 

45 

151 

123 

51 


(43.2%) 







Primary lesion 

7 

3 

4 


■ 

6 

4 

Secondary rash 

1 

1 



■1 

1 

1 

Tertiary (gumma) 

1 


1 

1 




Neurosyphilis 

13 

7 

6 

2 

11 

8 

4 

Cardiovascular syphilis 

14 

3 

11 

1 

13 

13 

6 

History of syphilis 

160 

50 

110 

41 

119 

95 

36 

“Negative” group 

258 

111 

|147 

125 

133 

136 

39 


(56.8%) 


1 





Suspicious history 

44 

15 

29 

16 

28 

28 

6 

(other venereal disease) .... 

(24) 

(6) 

(18) 





History of other venereal dis- 








ease 

78 

22 

56 

42 

36 

41 

12 

No history or current lesion. 

[136 

[74 

62 

1 

67 

69 

67 

21 


All the clinical records ivere revieived, and many of the patients Avere seen per- 
sonally, by one of us (J.E.C.). On the basis of clinical signs and symptoms and 
adequate histories, these patients AA'ere placed in one of tAVO groups, either among 
the “syphilitic” or “negative”. 

From Table 2 it is seen that 196 (43.2 per cent) AA'^ere considered to be syphilitic 
and 258 (56.8 per cent) “negative”. 
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Of 7 patients with darkfield-positive primary lesions, 3 gave a reaction vith 
cardiolipin alone, 2 with the complement-fixation technic, and one with both 
complement-fixation and microflocculation technics; 2 of the 3 later developed 
positive Kohner reactions. Four wdth primary lesions were treated during a 
previous hospitalization and upon return for follow-up gave reactions vitli cardio- 
lipin antigens alone. Unfortunately’', patients rarely present themseh’'es to the 
hospital when lesions first develop and it has not been possible to study a large 
group of persons with untreated early primary sy^philis. The 3 patients studied 
form too small a group from which to draw conclusions but the findings suggest 
that the cardiolipin tests, being more sensitive, will detect minute quantities of 
syphilitic reagin. It is interesting to note that in these cases the complement- 
fixation test was the fii’st to become positive. This might have been expected 
since in a series of approximately 2000 syphilitic serums this complement-fixation 
technic has proven to be more sensitive than the microflocculation technic used.* 
One patient having a secondary rash and a battery of strongly positive tests 
gave only a positive cardiolipin reaction three months after treatment. One pa- 
tient with a gumma of the nasal septum gave only’’ a minimal cardiolipin reaction 
on repeated testing. 

In 27 persons, some without previous histoiy, clinical features suggestive of 
cardiovascular and/ or central nervous system sy’philis were accompanied by^ posi- 
tive and weakly’’ positive cardiolipin reactions. Of the 27, 21 had additional 
specimens and only’ 10 developed positive Kahn and/or Kolmer tests. One 
hundred and sixty’’ patients (81.6 per cent) were included in the syphilitic group 
on the basis of history alone. Only’ one-third of those with more than one speci- 
men developed reactions with Kahn and/or Kolmer tests. The first loiowledge 
of infection varied from 1 to 45 years previously and in 85 (53.1 per cent) the 
interval was greater than ten years. 

The “negative” group was subdivided into three classes: (a) suggestive but 
inadequate or unreliable history’; (b) history of venereal disease; (c) no history 
of venereal disease and no current lesion. The second class includes patients 
who had received penicillin therapy’ for gonorrhea which may’ have masked a 
concomitantly acquired syphilitic infection, permitting the “inactivated” spiro- 
chetes to form a less easily detectable lesion elsewhere. Similarly, the wide- 
spread use of penicillin for any and all febrile illnesses may temporarily’ mask 
syphilis in any stage. 

It is realized that a certain number of patients willfully’ or innocently’ with- 
hold a syphilitic history. It is, therefore, impossible to determine from history’ 
alone how many of the “negative” group may’ have been infected. It is especially’ 
in persons who have no signs or sy’mptoms that knowledge of a previous infec- 
tion might be of value to the clinician. Some persons have had persistent ques- 
tioning and re-questioning but have y’ielded an adequate history’ only’ after being 
confronted with the positive cardiolipin test. 

Results of this study’ have been tabulated to show the incidence of weakly’ 
positive and positive reactions, and to evaluate the two technics used. It was 
found that 170 persons gave weakly’ positive reactions and 284 positive reactions. 
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Of the minimal reactors, 26.5 per cent fell into the syphilitic and 73.5 per cent 
into the “negative” group. One-half of the weaklj'- positive reactions were ob- 
tained with the microflocculation technic only. In the “negative” group there 
was a definite increase in microflocculation reactors (plus-minus, 1 plus) and 
some increase in total microflocculation reactors (weakl 3 r positive and positive) 
as compared with the syphilitic group. A similar increase was found rvith the 
complement-fixation technic in the “negative” group. This would seem to in- 
dicate an increase in nonspecific reactions obtained with each technic alone. It 
is significant, however, that of the 41 persons (weakly' positive) included in the 
syphilitic group on basis of histoiy alone, 27 (65.8 per cent) gave a minimal re- 

TABLE 3 


Analysis of Cardiolipin Microflocculation and Complement-Fixation Technics in 
Positive and Weakly Positive Reactors of Syphilitic and Negative Groups 



NUMBER 

OF PA- 
TIENTS 

SYPHILITIC GROUP 

“negative” GROUP 

Microfloc-j 
cuiation I 

Comple- 
ment Fix- 
ation 

Microfioc- 
culation 
and Com- 
plement- 
Fixation 

Microfloc- 

culation 

Comple- 

ment- 

Fixation 

Microfloc- 
culation 
and Com- 
plement- 
Fixation 

Weakly positive reactors (db, 

170 

27 


18 

84 

21 

20 

1+) 


(15.9%)! 


(10.6%)' 

(49.4%) 

(12.3%) 

(11.8%) 

1 


4 

:5 (26.5%) 

125 (73.5%) 

Positive reactors (2+,3+,4-l-) 

284 

16 j 

6 

129 

15 

15 

103 


i 

( 5.6%)! 

l( 2.1%), 

(45.4%) 

( 5.3%) 

( 5.3%)1 

(36.3%) 


1 

151 (53.2%) ! 

133 (46.8%) 

Syphilitic group 

196 

43 

6 

147 

j 

j 




(21.9%) 

( 3.1%)' 

(75.0%) 




“Negative” group 

258 




99 

36 

123 






(38.4%) 

( 13 . 9 %) 

(47.7%) 

Total 

454 

43 

6 

il47 

99 

36 

123 



( 9 . 5 %) 

K 1.3%) (32.4%) 

(21.7%) 

( 7.9%) 

(27.1%) 



196 (43.2%) 

258 (56.8%) 


activit}'’ with the microflocculation technic onty. This evidence seems to sup- 
port the findings of others that another microflocculation technic (Kline) pos- 
sesses greater sensitivit}’- in latent sj'^philis,^ ■ 2 . 7, lo suggests that these micro- 
flocculation reactors may be syphilitics of long standing. Also, the early reaction 
of the more sensitive complement-fixation test and its increased specificity in 
malaria as reported by Kent, Boj’^d, and Sanders^ suggest that early lesions and 
relapses have sometimes not been sufficiently considered in the clinical diagnosis. 

Over one-half of the positive reactors (stronger than 1 plus) fall into the syph- 
ilitic group. The pattern of reactions shows no significant difference in the two 
groups, and there is a definite increase in proportion of persons reacting with 
both technics. There were 129 syphilitic patients reacting with both technics; 
in 104 (80.6 per cent) the complement-fixation test was more sensitive. Simi- 
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lai’ly, of the 103 “negative” patients vho reacted vith both technics, 86 (83.5 
per cent) reacted more stronglj'^ with the complement-fixation technic. Also to 
be pointed out is the finding that in eveiy serum giving a positive Kahn and/or 
Kolmer test, reactivity of the same or greater degree was obtained with cardio- 
lipin antigens. Previous reports have indicated, in cases of malaria,^' a 
cardiolipin reactivity of lesser degree than obtained with ordinaiy antigens. 

The clinical diagnoses were studied to determine the incidence, in cardiolipin 
reactors, of diseases commonly known to give nonspecific reactions. In 83 of 
the 454 patients the diagnosis included one or more of the following: respiratoiy 
infections, chronic and acute tonsillitis, other bacterial infections, fever of un- 
determined origin, other venereal diseases, protozoal infestation (other than ma- 
laria), and malignant neoplasm. Forty, or approximately one-half, of these pa- 
tients were in the syphilitic group. No reactors were found among 28 patients 
with malaria (with parasitemia) and among a few patients with infectious mono- 
nucleosis. This evidence indicates that the over-all pattern of reactions in the 
syphilitic and negative groups alike is: (a) greater sensitivity of a microfloccula- 
tion technic in latent s^Tihilis; (b) greater sensitivity of cardiolipin antigens in 
comparison with ordinaiy antigens; (c) greater sensitivity of the complement- 
fixation technic used. Realizing the absence of an appreciable number of pa- 
tients with diseases commonlj’’ known to give false-positive reactions, the authors 
infer that a high percentage of patients in the “negative” group have had previous 
syphilitic infection or have current but undetected lesions. 

SUMMARY 

A total of 60,226 tests was performed on 15,019 serums. Weakl}'' positive or 
positive cardiolipin reactions and negative Kahn and Kolmer tests were ob- 
tained with 991 serums representing 654 persons. 

Of 454 patients in whom adequate clinical and social histories were aAmilable, 
43.2 per cent gave acceptable history of previous .syphilitic infection or clinical 
evidence of a current lesion. It is probable that an additional number of cardio- 
lipin reactors were, or had previously been syphilitic. This latter statement is 
based on a suspicious clinical history of syphilis, a history of other venereal 
disease, the low incidence of diseases commonly known to give false positive 
tests for sj^philis, and the similarity of the pattern of reaction in the “negative” 
group to the syphilitic group. 

The authors suggest that the cardiolipin reactivity is produced by increased 
sensitivity without loss of specificity, and that the routine use of both micro- 
flocculation and complement-fixation technics with these antigens is indicated. 

Acknowledgments. The authors wish to thank Miss Shirley Kiersky, M.T. (.-VSCP), and 
Mr. Benny Jeffus for their excellent assistance. Dr. H. D. Piersma of Lederle Laboratories 
supplied the cardiolipin and lecithin solutions used in this study. 
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STUDIE.S ON PHAGOCYTOSIS. 11* 

RUDOLF ALTSCHUL, IM.U.Dr., and AGANETA M. FRIESEN, B.A. 

From the Department of Anatomy, University of Saskatchewan, Saskatoon, 
Saskatchetcan, Canada 

In a previous paper,- we reported on phagocytosis of hematoxj’^lin and its 
loss of color reaction after entering cells. The technic employed was to insert 
into muscles, catgut threads which had been soaked in hematox3din solution and 
subsequentlj'^ dried. A similar catgut technic Avas used in the present investiga- 
tion for studying another aspect of phagocjdosis, namely lipophagia. 

In some recent Avork on e.\perimental cholesterol arteriosclerosis aa'c AA'ere 
occupied with the problem of lipophagia and cholesterol phagocjdosis. It is 
not necessary to discuss here the adequacy of the term arteriosclerosis; suffice it 
to saj’’ that some species (rabbits, and to a slighter degree and less regularljq 
guinea pigs) react to the oral or percutaneous administration of cholesterol 
AAoth the formation of foam cells and lipoid deposits in blood A’^essels as AA'ell as 
in other tissues and organs. Rats and cats, liOAA’eA^er, are refractoiy. AltschuP 
shoAA'ed that golden hamsters also are susceptible to cholesterol arteriosclerosis 
AA'hile, according to our recent experiences, prairie gophers are not. 

The foam cells of arteriosclerosis are belicA'-ed to deA^elop from endothelium 
(Wacker and Hueck®), macrophages (Duff-* and many others), sessile elements of 
the reticulo-endothelial sj'stem (Leaiy®) or from other cell types as AA-ell (Hueper®, 
Altschub). It is not established AAutli certainty whether such cells become foamy 
by phagocytosis or AAffiether thej'' undergo fatty degeneration. There is the 
possibility that the variable susceptibility to lipoidosis in cholesterol arterio- 
sclerosis may be somehoAA' correlated to lipophagia in general and, AA'e have, 
therefore, undertaken to investigate the latter in those species AA’hose reaction 
to cholesterol feeding, Avhether positNe or negatNe, is sufficientlj’' laioAAm. 

As may be expected, lipophagia has been already studied experimentallj’’, e.g., 
by Clark and Clark® and more recentty bj'- Tompkins^, AA'hose experiments AA’ere 
restricted to cholesterol. HoAA’eA'^er, to our IcnoAA’ledge, the problem has not j’^et 
been vieAA^ed from the standpoint of species differences. This neAV approach has 
little or no relation to foi'mer experiments and AA'e, therefore, omit a discussion of 
the literature. 

TECHNIC 

Catgut threads AA’ere inserted bilateralty into the thigh muscles of rabbits, 
guinea pigs, golden hamsters, prairie gophers, AA’hite rats, and cats, and left 
there for periods of from 3 to 90 days. Plain catgut A\’as used for some muscle 
experiments AA’hile for some others it AA’as soaked in either a vegetable oil or in a 
solution of cholesterol in ether AA’ith subsequent diying before use in the latter 
case. A total of 54 animals (16 rabbits, 7 guinea pigs, 4 hamsters, 16 rats, 8 

* This Avork Avas supported Ija’’ a grant from the John and Marj- R. Markle Foundation. 

Reeeived for publication, November 2, 1948. 
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prairie gophers and 3 cats) were used. After Idlling the animals, the muscles 
were excised and fixed in formalin. Frozen sections were stained with Scarlet R 
(with or without hemato.X3din counterstain) or in some cases with osmic acid. 
Some blocks of the tissue were impregnated mth osmic acid or Marchi’s fluid, 
others were embedded in paraffin, sectioned and stained with hematoxylin-eosin. 
The preparations were then compared with each other with reference to the 
number and size of lipophages in the granulation tissue and the time of their 
appearance. 


RESULTS AND COMMENTS 

In some cases, plain catgut had been inserted in one leg and catgut of the 
same gauge, soaked in either vegetable oil or cholesterol solution, in the other 
leg of the same animal and left there for the same period, but there was ver}'' 
little if any difference between the results in either leg. 

According to Clark and Clark,® phagocytosis of fat begins a few hours after 
its introduction into the tissues, while Tompkins^ observed cholesterol phagocyto- 
sis after several minutes. In this early period of our experiments there would 
have been too large a margin of error in making a comparison of the number and 
size of lipophages with the methods Ave used because the granulation tissue Avas 
not AA^ell developed, and there Avere thus too feAV lipophages to observe. We 
found that the time of appearance of the multitude of lipophages Avas not the 
same in the various species of animals used. 

It Avas deemed necessary to consider also the food intake of the animals in 
relation to lipophagia. Therefore, a special experiment Avas carried out AAuth 
rats, some of AARich Avere fed plenty of fat and carbohydrates Avhile others from 
the same stock Avere kept on a near-starvation diet. The lipophagia in the 
granulation tissue around the catgut presented no definite difference betAveen 
the tAvo groups. 

Comparison of the intensity of lipophagia in the various animals alloAA'^ed us 
to draAV up an intensity scale AA'hich lists the species of animals in order of de- 
creasing intensity of lipophagia exhibited as foIIoAvs: rat, prairie gopher, golden 
hamster, cat, rabbit, guinea pig. The order of cat and rabbit Avas difficult to 
decide and should be taken AA'ith some reserA'^e. 

It is reasonable to argue that A\"e did not obserAm differences in potential 
hpophagic actiAdty but a quantitative difference in fatty degeneration of muscle 
tissue AARich induced a lesser or greater degree of lipophagia. HoAvever, fatty 
degeneration of skeletal muscle fibers AA^as severe in the guinea pigs and j’^et the 
lipophagia Avas scanty. 

On the other hand, previous experiments AAdth cholesterol feeding alloAV us to 
arrange the species as to their readiness to react AAdth lipoidosis and the folloAAdng 
declining scale is obtained: rabbit, golden hamster, guinea pig, prairie gopher, 
cat, rat. The cat and rat are refractory to cholesterol lipoidosis, AAdth no differ- 
ence betAA^een the tAvo species. In the prairie gopher no lipoidosis appears AAdth 
the exception of occasional formation of cholesterol gall stones. 
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Figs. 1 and 2. Photomicrographs of frozen sections of skeletal muscle into 
which plain catgut has been inserted ten days before death. Scarlet R with 
no counterstain. X 29. Xote the intensity of lipophagia shown by the 
darkly stained cuff of lipophagesin Figure 2 (from rat), in contrast to the pau- 
city of lipophagia in Figure 1 (from rabbit). 
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A compa^son of the scales for local lipophagia and experimental cholesterol 
lipoidosis shows that there is no parallel between the results of the two experi- 
mental approaches. 


SXJjMJIART 

An experiment has been described which indicates that lipophagia in granula- 
tion tissue of skeletal muscle varies in different species as to time of onset and 
intensit5^ Pre^dous experiments have shonm that the intensity of cholesterol 
hpoidosis in experimental arteriosclerosis also varies according to the species 
used. However, no strict relationship is evident between intensit}'’ of local 
hpophagia in damaged skeletal muscle and intensity of cholesterol hpoidosis. 
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PHOSPHATASES IN BLOOD OF ]MAN 

Values in Whole Blood, Plasxla., Cytolysates and 
Erythrocytic Suspensions* 

H.BEHRENDT.M.D. 

From the Department of Pediatrics, New York Post-Graduate Ulcdical School 
and Hospital, New York, Neiv York 

The results of previously reported obsei’vations^ indicate that human eiythro- 
cytes contain primarily “acid” phosphomonoesterase ivith an optimal activity at 
pH 4.9-5.0, while “alkaline” phosphatase, mth an optimmn at 9.0, is present 
onlj' in very small amounts. The reverse is true of normal human plasma, in 
which alkaline phosphatase activity is high as compared with acid phosphatase 
activity. The predominance of acid phosphatase activit 5 ' in red cells and of 
alkaline phosphatase activity in plasma can be demonstrated with either glycero- 
phosphate or phenylphosphate sei-ving as substrate. The measurements made 
by IHng, Wood, and Delory^^ confiimed these findings in principle. The absence 
of a magnesium effect and the wealoiess of fluoride inhibition, as established for 
the red cell phosphatase at pH 4.9, corroborated the suggestion made bj’ Sullivan, 
Gutman, and Gutman-^ that the acid enz 3 'mes of red cells and plasma are not 
identical. 

All estimations of phosphatase activity of erythrocytes reported so far were 
carried out on washed and subsequent^ hemotyzed red cells. The studies to 
be reported here were made on whole blood, blood plasma, blood cj^tolysates 
(hemolyzed er 3 '-throc 3 ’’tes), and suspensions of eiythroc 3 ries in saline solution. 
With few exceptions, measurements were made onl 3 ’' at the established optimum 
pH of the acid and alkaline enz 3 ’-mes. 

PLASJLi. AND CYTOLYS.-ITES 

Venous blood was withdrawn into tubes containing enough dried sodium oxalate solution 
or heparin to prevent clotting. A portion of this blood sample was transferred into a 
hematocrit tube for estimation of the relative cell volume. In the remaining portion, 
plasma and cells were separated ly centrifugation; as much plasma as possible was pipetted 
off and the remaining red cells were waslied tliree times with plysiologic saline solution. 
The washed cells obtained from .4 ml. of whole blood were hemolj’zed bj* adding distilled 
water to bring the total volume of the ej'tob'sate to A ml., or to 1.5 X .4 ml., designated as 
dilutions 1 and 1.5, respective! 

A. Measurements tvith Glycerophosphate as Substrate 

According to the principles of the Bodanslty method,^ plasma or c 3 dol 3 ’-sate 
was brought to act upon /3-gl3merophosphate, using veronal buffer'" of pH 8.9 to 
maintain the optimal alkaline reaction, and veronal-acetate buffers^* to stud 3 ' 
the acid phosphatase activity at pH 4.9. 

* Received for publication, November 22, 194S. 
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Example: 0.4 ml. plasma or cytolysate 

0.5 ml. 1/20 M disodium glycerophosphate 

2.0 ml. 5 per cent monosodium diethylbarbiturate 

2.1 ml. distilled water. 

These blood-substrate-buffer mixtures were incubated at 37 C. for one hour. After ad- 
dition of 3 ml. of 20 per cent trichloracetic acid and subsequent filtration, phosphorus was 
determined in an aliquot of the clear filtrate according to the method of Fiske and Sub- 
baRow.® A control was set up and run in the same way, except that the trichloracetic acid 
was added prior to the incubation. The difference between the phosphorus content of 
sample and control represents the phosphatase activity of the blood derivative. The 
results are expressed as units of phosphatase activity, one unit being equivalent to one 

TABLE 1 

Phosphatase Activity of Human Plasma and Laked Erythrocytes, Using 
Substrate ^-Glycerophosphate and Buffers Veronal at pH 8.9 and 
Veronal-Acetate at pH 6.1 and 4.9 


j 

EXPERIMENT 

NO. 

1 

AGE 

OF BLOOD 
DONORS 

1 

ANTICOAGU- 

LANT 

1 

1 HEM.ATOCRIT, 

1 PER CENT 

1 

1 

1 pH OF 

1 BUFFER- 

j SUBSTRATE 

PHOSPHATASE ACTIVITY, UNITS 

In Plasma | 

i 

In Cytoly- 
sate 

i In Erythro- 
i cytes 

62 

49 3'r. 

Oxalate ! 

40 

i 8.9 

1.1 

0.32 i 

1.2 




1 

1 4.9 

0.2 

0.67 

1 2.5 

53 

32 yr. 

Oxalate 

41 

8.9 

7.1 

0.6 

1 2.2 

j 


i 


4.9 1 

1 0.3 

1.0 : 

1 3.7 

63 

13 mo. 

Heparin 

39 1 

1 8.9 ' 

4.8 

0 ! 



64“ 

18 mo. 

Heparin 

25 1 

8.9 

2.7 

0.2 

1.2 


i 



4.9 


0.7 

4.2 

65*’ 

18 mo. 

Heparin 

21 I 

8.9 

0.9 

1 1.0 

7.1 


i 



6.1 

0.6 

1.1 

7.7 


i ! 

1 

i 

i 4.9 

0.1 

3.9 

27.9 

73 a' 

6 mo. 

Heparin 

33 1 

8.9 

19.6 

0.6 

2.7 




1 

4.9 

4.0 

0.9 

4.1 

74a‘' 

47 yr. 

Oxalate 

44 

8.9 

11.8 

0 

— 





4.9 

0.3 

0.9 

; 3.0 


Diagnosis; “ sickle cell anemia, toxic anemia, ' biliary obstruction, '' Paget’s disease. 

milligram of phosphorus liberated per 100 ml. of plasma or c 3 dolysate during one hour of 
incubation. The phosphatase activity of ery^throcy^tes was calculated as follows ; 

Phosphatase units in erythrocytes = phosphatase units in cjdolysate X y 

where D = dilution of cytolj^sate 

V = relative volume of red cells in whole blood. 

As slioMTi in Table 1, phosphatase activity is al\va 5 ’^s present at pH 4.9, both 
in plasma and cytolysate. In this acid medium, cytolysates at all times exhibit 
greater activity than plasma. At pH 8.9, however, cytolysates show little, if 
anj’', activit 3 ^ Figure 1 summarizes the results obtained on normal human 
blood (No. 52, 63, 63 of Table 1). On the whole, the results of these experiments 
with gtycerophosphate as substrate are not very impressive as far as the enzi^mic 
action of cytolysates is concerned. The amount of phosphorus liberated from 
the substrate by the acid and the alkaline phosphatases of cytol 3 '’sates represents 
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only fractions of the phosphoras concentrations liberated by the alkaline plasma 
phosphatase. The outcome of experiments using phenylphosphate, however, is 
more enlightening. 


TABLE 2 

Phosphatase Activity of Human Plasma and Laked EnYTiiHOCYTES in Blood of 
Nobmal Composition, Using Substrate Sodium Phenylphosphate .a.nd 
Buffer Veronal-Acetate, Dilution Factor of Cytolys.\tes 1.5 
and Heparin .iis Anticoagulant 



AGE OF 
BLOOD DONOR 
IN YEARS 


pH OF 

1 rnOSPItATASE ACTIVITY 

, UNITS 

EXPERIMENT 

HEMATOCRIT, 




NO. 

PER CENT 1 

SUBSTRATE 

1 

In Plasma 

In Cytolysate 

In Eo’tJfro- 
cytes 

67 

2 

38 

8.9 

9.2 

0.2 

0.8 




6.1 

0.4 

6.7 

26.5 




4.9 

0.6 

23.9 

94.4 

68 

6 

38 

8.9 

6.3 i 

1.2 

4.7- 

1 

1 ' 


6.1 

3.3 

16.7 

66.0 




4.9 

3.6 - 

21.7 

85.7 . 




3.8 

2.8 

14.8 

58.5 

71 1 

49 

41 

8.9 

5.3 » 

1.3 

4.8 ' 


i 


6.1 

2.4 

21.0 

76.9 




4.9 

2.4. 

26.0 

95.1 - 

j 



3.8 

3.1 

15.4 

56.4 

72 

12 

38 

8.9 

5.0 ' 

1.0 

4.0 * 




7.6 

— 

3.1 

12.2 




6.1 

2.1^ 

21.5 

85.0 




4.9 

— * 

29.0 

114.6 . 




3.8 

2.1 

24.0 

94.8 




2.6 1 

— 

9.2 

36.3 

76 

2 

39 

8.9 • 

10.3 • 

1.3 

5.0 ' 

1 



6.1 

— 

58.1 

223.7 

1 



4.9 ■ 

9.9 . 

68.7 

264.5 ■ 

78 

3 

38 

8.9 ' 

8.8 • 

0.5 

2.0 ' 

1 

1 


4.9 , 

7.3, 

77.3 

! 305.3 • 

79 : 

49 1 

43 

4.9 , 

0.7 ■ 

53.3 

185.9 ■ 

82 

5 

: 40 1 

8.9 . 

11.8 ^ 

0 

! 0 • 




4.9 

1 

5.3 

50.9" 

! 127.3 


" Dilution factor 1.0. 


B. Measurc77icn(s loith Phc7iyl])hosphatc as S7ihsl7-ale 

Plasma or cytolj'-sate obtained as described above was added to the buffered 
substrate consisting of 1/200 M sodium phenylphosphate and Alichaelis’ veronal- 
acetate buffers^®. 

Example: 0.5 ml. plasma or cj’tolysatc 
5.0 ml. buffer 

4.5 ml. sodium phenylphosphate. 

The mixture was incubated at 37 C. for one hour, 4.5 ml. of diluted phenol reagent was 
added, and the phenol liberated was determined by the method of Gutman and Gutman.* 
A control was treated similarly, except that the phenol reagent was added prior to in- 
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cubation. The difference in the amount of phenol content between test sample and con- 
trol gave the phosphatase activity of the sample. The results were expressed as units of 
phosphatase activity, one unit being equivalent to that amount of enzyme which will 
liberate 1 mg. of phenol per 100 ml. of blood derivative from the phenylphosphate substrate 
during one hour. The phosphatase content (in units) of the erythrocytes was calculated as 
described above. 

The results of 13 such experiments are given in Tables 2 and 3. In principle, 
they confii-m the findings obtained with glycerophosphate, but make the action 
of the acid enzyme appear more definite, ^^dlen the activity of cytolysates, as 
measured in these experiments, is expressed in units of red cell phosphatase and 
compared Avith the amount of plasma phosphatase units from the same blood 

TABLE 3 

Phosphatase Activity of Human Plasma and Laked Ehy'throcytes in Blood 
OF Abnormal Composition, Using Same Substrate, Buffers, Dilution 
Factor of Cytolysates, and Anticoagulant as in T.able 2 


1 

EXPERIIIENX 1 
NO. 1 

! 

DIAGNOSIS 1 

! 

AGE OF 
BLOOD 
DONOR 

HEMATO- 

CRIT, 

PER CENT ' 

pH OF 
BUFFER- 
SUBSTRATE 

PHOSPHATASE ACTI\HTy, UNITS 

In Plasma 

In Cyto- 
lysate 

In Eryth- 
rocytes 

73b ! 

Biliary obstruc- 

6 mo. 

33 

8.9 

28.1 

1.2 

5.5 


tion 



4.9 

9.4 

41.5 

188.6 

74b 

Paget’s disease 

47 yr. 

44 

8.9 

12.9 

2.9 

10.0 





6.1 

— 

36.2 

123.4 





4.9 

7.7 

58.2 

198.5 

75 

Biliary obstruc- 

12 yr. 

32 

8.9 

45.5 

9.5 

44.5 


tion 



6.1 

— 

64.7 

303.3 





4.9 

5.3 

78.2 

366.6 

77 

Prostatic cancer 

56 yr. 

40 ! 

8.9 

5.4 

— 

— . 


AA'ith metastases 


1 

6.1 

— 

51.8 

194.3 




j 

4.9 

20.6 

66.2 

248.3 

83 

Sarcoma of femur 

10 yr. 

39 ' 

8.9 

34.5 

1.1 

1.4 




1 

4.9 

7.8 

49.6 

190.8 


sample, the folloAA'ing relationship appears to be typical for human blood of any 
age group and of normal composition (Table 2 and Fig. 2) : Phosphatase acthdty 
at pH 8.9 is more than tAAUce as great in the plasma as in the red cells, AAdiereas 
at pH 4.9 erythrocytes possess an activity at least a hundredfold that of plasma. 
The values of acid red cell phosphatase range betiveen 94.4 and 305.3 units, AAuth 
an average of 159.1, AAdiile Eng and his collaborators^® found someiA^hat higher 
figures, namelj'’, a range from 200 to 400 units, AAuth an average of 340. 

A second group of determinations (Table 3) Avas performed on blood samples 
from patients AA-hose diseases affected the relative red cell volume or the actiAuty 
of alkaline or acid plasma phosphatase. In these abnonnal specimens, the acid 
phosphatase of the red cells Avas found to be higher than in cells of normal blood, 
aA’’eraging 238.4 units, AAuth a range between 188.6 and 366.6 units. The number 
of estimations in each group of diseases is too small to pennit any conclusions 
as to the significance of such an apparent increase. 
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CYTOLA'SATES, RED CELL SUSPENSIONS, AND lYHOLE BLOOD 

An occasional experiment revealed that the hydrolytic effect of whole blood 
upon buffered phenylphosphate was almost as strong as that of laked erjdhrocytes 
when the blood was prevented from being hemolyzed during the incubation 
period. This observation prompted the investigation of the phosphatase 
activity of nonhemolyzed red cells under vaiying conditions. 

To insure preservation of their physical integritj' during the period of cnz 3 'niic action, 
erythrocytes were brought to act upon the substrate as follows: X ml. of heparinized 
blood were centrifuged and the plasma removed. The remaining cells were washed 3 times 

TABLE 4 

Phosphatase Activity of Laked and Suspended Human Erythhocytes in Blood 
OF Normal Composition Using Substrate Isotonic Sodium Phenylphos- 
PHATE, and Buffer Isotonic Veronal-Acetate-Sodium Chloride 

at pH 4.9 


EXPERIMENT NO. 

' 

HEMATOCRIT, 
PER CENT 

PHOSPHATASE ACTIVITY, UNITS 

In Cytolysate 

In Suspension 

In Erythrocj'tes 

Dilution 1.5 

Dilution 

Calculated from 

1.0 

1.5 

3.0 

Cytolysate 

Suspension 

92 

41 




43.8 




160.2 

99 

42 

— 



26.3 

— 

187.9 

71 

41 

26.0 


23.8 


95.1 

105.4 

72 

38 

29.0 


34.0 


114.6 

134.2 

83“ 

39 

49.6 


38.4 


190.8 

147.7 

84 

43 

12.5 

45.3 



43.6 

105.4 

85 

41 

11.4 


30.3 


40.7 

110.9 

91 

42 

13.6 

44.5 



48.6 

106.0 

94 

41 

25.7 


24.0 


94.0 

87.8 

. 95 

41 

72.9 


60.7 


266.7 

246.5 

96'' 

34 

35.7 


28.4 


157.5 

125.3 


Diagnosis: =* sarcoma of femur, •'sickle cell anemia. 


with physiologic saline solution and then resuspended in enough saline to bring the volume 
of the suspension up to the original sample volume of X ml., or to 1.5 times X ml., or to 3 
times X ml. The dilutions were designated as 1, 1.5, and 3, respectively. In portions of 
these suspensions, the phosphatase was estimated under isotonic conditions, using an 
isotonic substrate-buffer mixture of pH 4.9 consisting of 0.5 parts 0.107 M (2.34 per cent) 
disodium phenylphosphate, and 9.5 parts of Michaelis’ isotonic veronal-acetate buffers.'® 
A hematocrit determination was made on a separate blood sample. 

Example: 0.5 ml. blood derivative (red cell suspension) 

0.5 ml. isotonic phenj’lphosphatc 
9.5 ml. isotonic buffer solution. 

The reaction mixture was almost alwaj’S free of hemoli’sis at the end of the incubation 
period, giving proof of the isotonicity of the set-up. Mixtures shon-ing traces of hemolysis 
were discarded. The incubation and colorimetric determination of the libcr.ated phenol 
and the c.alculation of phosphatase activitj’ as units were carried out as described above for 
the cj’tolj'sates. For the comparative studj' of cj’tolysates, the same isotonic substrate- 
buffer mixture was emploj'ed as for the rod cell suspensions. 
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After 2 preliminary measurements (No. 92 and 99 in Table 4) had sho^\m that 
red cell suspensions exert a strong enzymic activity upon phenylphosphate, 
comparative determinations were made on cytolysates and suspensions derived 
from the same blood sample. The results are recorded in Table 4. As may be 
seen from the 2 last columns of this table, in 8 of .9 cases the erythrocyte suspen- 
sions exerted phosphatase activity at least as strong as that of the hemolyzed 
cells. In one experiment (No. 83), the activity of the suspensions was slightly 
less than that of the cytolysate, but in 6 instances (No. 71, 72, 84, 91, 96) the 
action of the suspension was superior to that of the cytolysate. 

If the outcome of these tests may be taken as sound evidence, it Avould appear 
that the phosphatase principle, when retained within the red cell membrane, 
produces an equal or even stronger enzymic action upon the extracellular sub- 
strate than the same enzyme when released by cytolysis into the substrate-buffer 

TABLE 5 

Phosphatase Activity op Human Erythrocytes Suspended in Various Mediums 
IN Blood of Normal Composition Using Substrate Isotonic Sodium 
Phenylphosphate, Buffer Isotonic Veronal-Acetate-Sodium 
Chloride at pH 4.9 and Anticoagulant Heparin 


PHOSPHATASE ACTIVITY, UNITS 


EXPERIMENT 

NO. 

In Plasma ^ 

In Whole 
Blood 

In Cell Sus- 
pension in 
Saline, Dilution 
Factor 1.0 

1 

In Cell Suspension 4- Plasma, in Proportion 

El 1 

1:2 

1:3 

84 

1.0 

22.8 

45.3 



— 

— 

85 

1.0 

11.6 

45.5 

— 

— 

— 

92 

— 

— 

65.7 i 

4.5 

— 

0 

94 

0.5 

27.2 

36.0 

27.9 

1.7 

— 

95 

1.9 

61.5 

91.1 

60.0 

— 


96=^ 

3.3 

35.9 

42.6 

40.5 

, 



“ Diagnosis, sickle cell anemia. 


medium. Some further evidence may be of help in explaining this finding. No 
phosphatase activity could be ascertained in pooled samples of the saline solu- 
tions used for washing the red cells. Negative results were also obtained Avith 
the supernatant liquid of a mixture consisting of 0.5 ml. of red cell suspension 
and 9.5 ml. of isotonic buffer solution, when tested for phosphatase after incuba- 
tion for one hour.* It may be concluded that neither during the process of 
Avashing nor during the period of incubation does the active principle penetrate 
through the red cell membrane into the extracellular phase of the suspension. 

AVHOLE BLOOD AND ERYTHROCYTE SUSPENSIONS 

As a result of these findings, it seemed desirable to test the phosphatase 
activity of Avhole blood, i.e., of red cells suspended in plasma. Employing the 
same isotonic arrangement as before, comparative estimations AA'ere made on 

* These tests A\Tre made upon the suggestion of Dr. L. Michaelis of New York. 
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plasma, whole blood, and erythrocytes suspended in saline solution, all prepared 
from the same blood specimen. The findings are listed in Table 5. When 
tested at pH 4.9, whole blood was found to be consistently less active than the 
red cell suspension containing a similar (percentile) volume of erjdhrocytes. 

TABLE 6 

Effect op Plasma on the Phosphatase Activity of Red Cell Cytolysates in 
Normal Hu.man Blood, Using Substrate Sodiuji Phenylphosphate a.nd 
Buffer Veronal-Acetate .at pH 4.9 


EXPERIMENT NO. 

PlIOSPIfATASE ACTI\TTV, USITS 

CytoJysate, Dilution I.O j 

1 

Cytolysatc Plasma, in Proportion 

1:1 1:2 

94 

38.6 

4.1 j - 

95 

109.4 

, 30.5 j 2.1 

97 

83.9 

i 19.5 1 — 



Fig. 1 Fig. 2 

Fig. 1. Units of phosphatase activity of human plasma (P) and erythrocytes (E) in substrate/S-glyc- 
erophosphate. Values represent averages of experiments No. 52, 53 and 63 from Table 1. 

Fig. 2. Units of phosphatase activity of human plasma (P) and erythrocytes (E) in substrate jihenyl- 
phosphate. Values represent averages from Table 3. 


In other words, the presence of plasma in the medium surrounding the intact 
cells seems to interfere with the enzjTOic action of the intracellular phosphatase 
upon the phenylphosphate in the extracellular medium. 

If this assumption is correct, the activity of red cells suspended in saline solu- 
tion will be reduced by the addition of plasma at the start of the incubation 
peiiod . This was tested in f our experiments. 
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Example: 0.25 ml. red cell suspension 

0.5 ml. isotonic phenylphosphate 
9.5 ml. isotonic veronal -acetate buffer 
-f 0.25 ml. plasma. 

Table 5 reveals that addition of plasma did inhibit the phosphatase activity of 
cell suspensions in all instances. WTien the proportion of plasma to suspension 
was 1:1, phosphatase activity Avas reduced to approximately that of whole blood 
in 3 of the 4 tests, "i^dien the ratio of plasma to suspension was further in- 
creased (2:1 and 3:1) the phosphatase actiAuty of the suspended erythrocjdes 
declined sharplj’’ or disappeared completel 5 ^ The actual concentration of 
plasma in the incubated mixture Amried from 2.4 to 6.8 per cent in the different 
tests. 

This inhibitory action of plasma, ho\\'eA’'er, can also be demonstrated on solu- 
tions of laked red cells tested in the non-isotonic set-up described aboA'^e. Table 
6 shoAvs that the inliibition by plasma of the phosphatase contained in cytolysates 
Avas strong or almost complete, depending upon the ratio of plasma to cjdolysate 
in the substrate-buffer mixture. 

COMJIENT AND SUADIARY 

The folloAAung acid phosphatases haA^'e been found in human blood since Folley 
and Ka}’-’' presented their classification of the Amrious phosphatases: 

(1) . The serum acid phosphatase occurring in normal blood, Avith an optimal 
activity at pH 4.9-5.0.^ Its action is markedly inhibited by sodium fluoride 
and citrate, and not accelerated by magnesium chloride. This enz^TOe splits 
a-glycerophosphate Avith no greater speed than i8-gl3'’cerophosphate, AA'liile the 
scission of phenjdphosphate is most easilj’' catalyzed. These properties coincide 
Avith those of the acid phosphatases present in liAmr, spleen, lvidne5'^ and bone, 
organs assumed to be the source of this normal serum acid phosphatase.-^ 

(2) . The serum acid phosphatase appearing in the plasma of patients AA'ith 
metastasizing cancer of the prostate. Its source is the prostatic cancerous 
tissue.^^ In some respects, the enzyme resembles the normal serum acid phospha- 
tase": optimal actiAuty at pH 4.9 and inlnbition bj’^ fluoride; it is, hoAveAmr, also 
inliibited b}’" alcohols, for instance ethyl alcohol,^^'"’; and is little affected by 
citrate.-^ 

(3) . The eiythrocyte acid phosphatase, AAuth an optimal pH at 4.9, present 
in cells of persons of all ages.-’ '^diile this enz 3 'me, according to some ob- 
servers,^’ 12 jg not significantlj^ affected bj’’ fluoride or magnesium, an inhibition 
by both ions has been found bj’^ others.^® The action of this enzjnne upon phenjd- 
phosphate is more than 100 times greater than that of the normal serum acid 
phosphatase. The phosphatases occurring in the eiythrocjffes of horse, rabbit, 
and guinea pig differ from the acid phosphatase of red cells of man in Amrious 
respects, chiefl 5 ''in their optimal pH.^®’ -® 

^\Tiile the properties of human red cell phosphatases and the Idnetics of the 
reactions thej'’ catatyze, haAm so far been inAmstigated on laked AA'hole blood or 
laked eiythrocjffes, the present report includes a stud3’’ of the intracellular 
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phosphatase in living cells. By using an isotonic set-up of cell suspensions, 
buffer and substrate, an attempt has been made to study in vitro the factors 
governing the substrate-enzyme accessibility in. pfro. From these first obseia'a- 
tions, it would seem that at pH 4.9 phenjdphosphate must penetrate through 
the erythrocyte membrane in order to be acted upon by the enzjmie. This 
would resemble the penetration of such pemaeants as phenylacetate, i.c., the 
introduction of a phenyl in the place of a h3'drogen, favoring the lipoid solubility 
of the pel-meant. However, unlike phenylacetate, phenylphosphate has no 
hemotytic effect, probably because of its ionization.* It should not be difficult 
to supply experimental proof of such a permeation. The measurement of 
anhydrase activity within living, suspended red blood cells by Booth' and by 
Keilin and Mann*^ confirms the potential significance of quantitative enzjTOe 
studies on suspended red corpuscles. The isotonic arrangement would also 
permit comparison of the Idnetics of phosphatase reactions catalyzed bj- intact 
living erythroc^des and bj^ red cell cytotysates. Obviousty, the disci-epancj' 
between fermentation by yeast cells and bj"^ j^east extracts®- invites speculation 
on such a comparison. However, final conclusions as to the activity of “cjd.olj’^- 
sates” as emploj’^ed in the present studies should await the results of other 
experiments in which the activity of leukocytes and platelets has been properlj’- 
taken into account. 


CONCLUSIONS 

Our observations indicate that at pH 4.9, phenylphosphate must penetrate 
through the erythrocyte membrane in order to be acted upon b}-- the enzyme, 
phosphatase. 

Acid phosphatase activity of red cells is reduced in the presence of plasma. 
This inhibition is equally strong when suspensions or cytolysates are emploj'ed. 
Apparently, the action of plasma upon the enzjune is not mediated b}’- osmotic 
factors bound to the presence of intact cells. 
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GRANVILLE A. BENNETT, M.D., AND JEROME T. PAUL, M.D. 

From the University of Illinois College of Medicine, Chieago, Illinois 

CLINICAL DATA 

A 31 year old American-born woman of Japanese parentage was admitted 
to this hospital complaining of (1) swelling of the legs for 5 or 0 months, (2) 
pain in the knees, ankles and wrists, intermittently for 2 years, (3) patchy red 
rash over the cheeks and bridge of the nose for 2h years and (4) urinary fre- 
quency with pain for 4 years. 

Past history. The patient was in fairly good health until 2h years before 
admission when a patchy red rash appeared on the cheeks and over the bridge 
of the nose. This lasted for about 6 months when it disappeared following 
an attack of measles. Approximately one month after recovering from the 
measles she became jaundiced. Eight years before admission the patient had 
beriberi in Japan. In the same year an operation was performed and she was 
told that her appendix, tubes, ovaries and a part of the womb were removed. 

Physical examination was essentiallj'' negative except for slight brawny edema 
of the lower legs. The skin over the cheeks, arms and legs felt thicker and less 
pliable than normal. The temperature was 98 F., pulse rate 62, respiratory 
rate 18, blood pressure 124/72. The heart was of normal dimensions, the 
rhythm was regular and no murmurs were heard. The lungs were clear to 
percussion and auscultation. The abdomen was negative. 

Laboratory findings were as follows: Hemoglobin 9.6 to 14.5 Gm.; erythrocyte 
counts 3.45 to 4.23 millions, leukocyte counts 4100 to 6200, with normal dif- 
ferentials; sedimentation rate (corrected) on two occasions 45 mm. in 1 hour; 
urine, specific gravity 1.006 to 1.022, a few hyaline casts and a few pus cells, 
albumin 3 plus, three quantitative albumin tests, 0.5 Gm. per liter; blood glucose 
85, nonprotein nitrogen 33, uric acid 3.5, CO 2 combining power 61 volumes per 
cent, cholesterol 378, esters 245, sodium chloride 512, (1) serum albumin 2.1 
Gm., globulin 2.8 Gm., (2) serum albumin 2.4, serum globulin 3.3; urea clearance 
13.5 ml. per min. standard; basal metabolic rate plus 2 per cent; Congo red test 
67 per cent excretion; Wassermann and Kahn tests negative. 

Roentgenograms of the chest were negative. After 2=} months in the hospital 
the patient was discharged to her home. 

Second admission. Two months later the patient returned to the hospital 
because of a recurrence of pain in the joints (knees, shoulders and thumbs) of 
5 days’ duration and nausea of 2 days’ duration. The temperature was 97.8 F., 
pulse rate 88, respiratory rate 20, blood pressure 115/65. Except for the 
presence of a small amount of fluid in the right knee joint and increased limitation 
of motion of both knees and shoulders, the physical findings were unchanged 
from those of the previous examination. The laboratory findings showed hemo- 

* Received for publication, October 28, 1948. 
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globin 12.5 Gm., erythrocyte count 3.87 millions, leukocj’-tes 6950, neutrophils 
78, monocytes 14, lymphocytes 7, eosinophils 1; urine, specific gravity 1.020, 
albumin 3 plus, sediment contained a few red cells, a few white cells and a few 
granular casts; blood glucose 86, nonprotein nitrogen 36, CO 2 combining power 
44, sei'um albumin 2.0 Gm., globulin 3.6 Gm. 

Clinical course. The patient had some nausea and vomiting during the first 
few days in the hospital, but was otherwise well. On the 11th hospital day some 
violaceous discoid lesions appeared on both cheeks. The urinary output dimin- 
ished at this time. She was given plasma, Amigen and forced feedings by tube 
of a high protein food mixture. Two weeks later it was noted that the dermal 
lesions on the face were more numerous and prominent and that a similar lesion 
had appeared on the left breast. Examination of the heart and lungs was 
negative at this time and there was no edema. A few days later a spiking fever 
developed and two urine specimens (catheterized) revealed gram-negative rods. 
Streptomycin therapy was given and the fever subsided somewhat. 

On the 37th day of hospitalization crepitant rales were heard over the lung 
bases and a soft systolic murmur was noted at the cardiac apex. The second 
sound at the apex was reduplicated. The face appeared puffy but there was no 
sacral or ankle edema. The following day the carbon dioxide combining power 
was 29 volumes per cent, the nonprotein nitrogen was 66 mg. and the chlorides 
577 mg., and shifting dullness was found in the flanks. Two days prior to 
death (43rd day of hospitalization) the patient had a convulsion lasting about 30 
seconds. 


DISCUSSION 

Dr. J. T. Paul, Department of Medicine. “On admission, the complaints 
presented by this 31 year old Japanese woman bring up several interesting 
points. She had had pain in the loiees, ankles and wrists intermittently for 2 
3 '^ears and a patchy red rash over the cheeks and bridge of the nose for 2| years. 
These symptoms and signs are particularly important in that they immediately 
give some clue to the possible underlying problem. As you know, erythema 
multiforme is in many instances closely related to or a part of an acute rheumatic 
fever. The onset of disseminated lupus erythematosus is often characterized 
by an arthralgia and an eiythematous rash involving the face. In the past 
history it is noted that the patient became jaundiced one month following 
recovery from the measles. Jaundice as a sequela of measles is uncommon. It 
would be helpful to loiow if she had received immune globulin in the treatment 
of measles. However, the incubation period of serum jaundice is usually from 
60 to 120 days. Eight years prior to admission, while in Japan, the patient had 
beriberi. It is difficult to say what relationship this might have to her present 
condition. 

“The physical examination was not revealing except for the presence of a 
slight bravmy edema of the lower legs and some thickening of the skin over the 
cheeks, arms and legs. These findings are suggestive of an early scleroderma. 
There is no mention of atrophy, fibrotic contraction or paroxysmal digital 
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cyanosis. The laboratory findings during the first hospitalization revealed that 
the patient had a moderate anemia and leukopenia with a normal differential 
pattern. Urinalysis showed albuminuria, up to 3 plus, with hyaline casts, pus 
cells and a quantitative albumin determination of 500 mg. per liter. The 
significant blood chemical findings include elevated cholesterol and cholesterol 
esters and a hypoproteinemia with reversal of the albumin-globulin ratio. A 
urea clearance of 13.5 ml. per minute indicates marked renal impairment. The 
Congo red test is not helpful in this case. It has been found that in lipid ne- 
phrosis a greater quantity of the dye is e-vcreted in the urine than in the normal 
subject. A retention of only 33 per cent of the dye does not indicate amyloidosis. 
The laboratory findings are compatible with those found in nephrosis. 

“The presence of fluid in the right knee joint and the limitation of motion of 
the loiees and shoulders as noted on her second admission to the hospital in- 
dicate a progression of the existing arthralgia. Normal blood pressure readings 
are again recorded. The absence of fever is somewhat unusual. A febrile 
course is usually encountered in rheumatic fever or disseminated lupus ery- 
thematosus. The recurrence of dermal lesions on the face and extension of 
similar lesions to the chest during the second hospitalization is of interest. 
Such cutaneous changes are commonly seen in lupus erythematosus. Evidence 
of cardiac involvement is manifest at this time by the detection of basal rales 
and a systolic murmur at the apex. Secondary anemia or pyrexia may be 
responsible for the murmur but the possibility of verrucous changes in the valves 
as seen in Libman-Sacks disease must be considered. 

“Later in the clinical course the picture is that of severe renal impairment 
with blood chemical changes indicative of acidosis and uremia. It is noted that 
the chlorides are reported as 577. If this is meant to be the plasma chloildes 
it is within the limits of normal; however, this value is elevated for chlorides 
determined on whole blood. It is usual to find a decreased chloride level ac- 
companying acidosis of renal failure. In view of the progressive renal changes, 
we must consider periarteritis nodosa as the possible underljfing lesion. There 
is no mention, however, of hypertension, aneurysmal dilatations involving the 
peripheral vessels or eosinophilia. Shifting dullness in the flanks was found on 
examination. This could represent ascites or peritonitis following necrotic 
changes of the abdominal lymph nodes. Two days prior to death the patient 
had a convulsion which was of short duration. Possible causes include edema 
of the brain on a uremic basis or vascular changes involving the cerebral vessels. 

“In summarizing the findings and clinical course of this patient, we can enu- 
merate the following facts. The patient is a young woman with the initial com- 
plaints of arthralgia and an erythematous rash involving the face. Blood counts 
revealed a leukopenia and anemia. The presence of edema together with- the 
urine and blood chemical findings at first indicated nephrosis which progressed 
to renal failure. The age and sex of the patient together with the clinical course 
are entirely in keeping with a diagnosis of disseminated lupus ei-.tyhematosus.” 

Dr. Nathan J. Brunner, Department of Dermatology. “We saw this patient 
during life and considered her disease to be disseminated lupus erythematosus. 
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“vSince the dermatologic manifestations of lupus erythematosus may be un- 
familiar to some of those present, a brief general review may be in order. Lupus 
eiythematosus can be divided into tAvo main categories: a purely dermatologic 
condition (discoid or fixed lupus erythematosus), and a systemic disease with 
cutaneous manifestations (the acute and subacute disseminated forms). In 
the discoid form, erythematous plaque-like lesions occur particularly on the 
face, ears and scalp. On detailed examination of the lesions, telangiectasia 
and adherent scaling Avith characteristic “carpet-tack” prolongations extending 
doAATi into dilated follicles can be distinguished. Older lesions shoAv AALitish 
atrophic stippled scarring, and on the scalp permanent alopecia results. Mucous 
membrane lesions occur in up to 25 per cent of cases of the discoid Amriety, 
appearing as AAull-defined slightly elevated superficial erosive patches surrounded 
by radially arranged telangiectatic capillaries. Later, these eroded lesions 
are covered AAuth a bluish red membrane, and the borders become AAdiitish and 
thickened. White lines replace the telangiectatic vessels at the margins of the 
lesions. In the systemic form of the disease, feAmr, arthritic manifestations, 
Aveight loss and symptoms referable to involvement of various viscera become 
prominent. Some authors consider systemic lupus erj’^thematosus to be a 
disease AA^hich is entirely unrelated to the discoid form. HoAAUver transitions of 
one type into the other have been reported, and in fact, in up to 30 per cent of 
patients Avith the systemic forms a history of antecedent discoid lupus eiythema- 
tosus may be obtained. Then too, except for quantitatiAm differences, histo- 
pathologic findings in the skin are identical in the tAvo types. Skin manifesta- 
tions in systemic lupus are variable. In some cases, no skin lesions develop 
during the entire illness; in others, fleeting or stationary erythematous macules 
or patches may be seen, particularly on the butterflj’’ area of the face. Diagnosis 
becomes particularly difficult AA^hen, as in the case under discussion, the patient 
presents no skin changes at the time of examination. Occasionally AAddespread 
macular lesions appear, and the “measles” recorded in the resume of the history 
may have been an eruption of this type, although the possibility of a toxic ery- 
thema from bismuth (AA'hich had been employed in treatment by the dermato- 
logist) cannot be ruled out. In hyperacute cases the facial eruption may be 
vesicular or bullous, and edema may be so great as to simulate severe contact 
dermatitis. Toxic hair loss is usual, and many patients haAm cheilitis or painful 
erosions of the oral and vaginal mucous membranes. With the passage of time, 
even in acute cases, the deA'^elopment of some follicular dilatation and plugging 
and telangiectasia may be seen in the skin lesions. In this patient, these charac- 
teristic manifestations AA^ere first seen in the last feAV Aveeks of life. 

“As is usual in cases of systemic lupus erythematosus, antibiotics, transfusions 
and other methods of therapy were of little value. It is of interest that the 
patient had been subjected to bilateral ovariectomy some years prior to the 
development of the lupus. Castration and the use of male sex hormone have 
been recommended in this disease because of its predilection for Avomen in the 
reproductive period of life.” 

Dr. Bennett. “Dr. Limarzi, Avould you comment on the hematologic findings 
in this and other cases of acute disseminated lupus erythematosus?” 
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Dr. Loxiis Limarzi, Department of Medicine. “jMost cases of disseminated 
lupus eiythematosus associated with an anemia, leukopenia and at times a 
thrombocytopenia, present a hypocellular bone marrow. In other cases the 
bone marrow is normal or hyperplastic. . Those cases with a hypercellular 
marrow usually show a normoblastic reaction secondary to chi’onic bleeding. 
Recently, Dr. Hargraves and his associates at the Mayo Clinic (Proc. Staff 
Meetings, Majm Clinic, 23:25, 1948) described a type of cell seen in the bone 
marrow in cases of acute disseminated lupus erj'thematosus. These investi- 
gators believe these cells are characteristically found in this disease. It is believed 
that these cells are formed either bj"- phagocjdosis of free nuclear material with 
a resulting round vacuole containing the partiallj"- digested and lysed nuclear 
material, oi- by actual autolysis of one or more lobes of the nuclei of the involved 
cell, so that it presents essentially the same appearance as the one which has 
phagocytized nuclear material. The “L E” cell is practicallj’’ always a mature 
neutrophilic polymorphonuclear Jeukoc 3 ^te. Tliese cells, according to Dr. 
Hargraves, are found onlj’- in the bone marrow in certain cases of acute dis- 
seminated lupus erythematosus.” 

PATHOLOGIC FINDINGS 

Dr. G. .4. Bennett, Department of Pathology. “Inspection of the bodj’- revealed 
prominent violaceous to brown, scaling lesions over the cheeks, bridge of the 
nose, left breast, and right and left scapulae. There wei'e also ulcers in the 
superficial tissues at the mucocutaneous junction of the mouth. The epidermis 
was thickened over the soles of the feet and there was excessi^'e desquamation. 
Moderate pitting edema was present over the extremities -as well as over the 
dependent portions of the trunk. 

“The peritoneal cavity contained 50 cc. of clear j'^ellow liquid and there were 
moist, filmj'’ adhesions between all organs in the upper half of the abdomen. 
IMesenteric and periaortic lymph nodes were enlarged. The sections of these 
nodes indicated marked hjqierplasia of the Ijmphoid follicles and mononuclear 
cell infiltration in the sinuses. In addition, there were numerous focal areas 
of necrosis that were accompanied by cellular thrombi in the adjacent sinusoidal 
channels. No adhesions were pre.sent in the pleural or pericardial cavities but 
serous effusions were noted in the right pleural space and pericardial sac. The 
right king showed extensive bronchopneumonia in the lower lobe and the hilar 
l.Vmph nodes were enlarged and softened. The heart weighed 250 Gm. Gross 
and microscopic examinations indicated minimal thickening of the margins of 
the mitral and tricuspid valves. The stained sections showed minimal amounts 
of “fibi'inoid” change in the subendocardial connective tissues and in the in- 
terstitial tissues of the ventricles. 

“The spleen weighed 190 Gm. There was capsular thickening and the follicles 
were excessivelj’^ prominent. On mici’oscopic examination there was pronounced 
periarterial fibrosis. Occasional vessels showed acute degenerative changes 
and inflammation of their walls. 

“The right Jcidney weighed 180 Gm. and the left, 200 Gm. Thej' appeared 
moderatel.v pale and swollen. Microscopic e.xaminalion revealed mild degenera- 
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tive changes in the tubular epithelium. In the glomeruli, including Bowman’s 
capsule, the basement membrane frequently appeared thickened and a few of 
the glomerular tufts showed increased cellularity or scarring. Perivascular 
infiltration with lymphocytes and plasma cells was present in some areas and a 
few blood vessels exhibited necrosis of their walls. 

“On gross inspection the synovial surfaces of the right Icnee and right elbow 
appeared normal. Microscopically, however, there was minimal evidence of 
chronic synovitis and a suggestion of “fibi-inoid” swelling of the connective tissue 
in certain portions of the articular capsules. 

“Sections of the skeletal muscles from numerous areas, including parts near the 
joints, revealed a pronounced inflammatory reaction in the interstitial tissues 
about blood vessels. In some regions the walls of small and medium sized 
arteries were incorporated in the inflammatory change. These lesions were 
characterized by an intense cellular infiltration with or without degeneration 
and necrosis of the enclosed connective tissue. Mononuclear leukocytes, 
lymphocytes, polj'^morphonuclear neuti-ophils and eosinophils, comprised the 
majority of infiltrating cells. Some of the affected blood vessels showed nec- 
rotizing changes with superimposed mm-al thrombi. 

“The remaining organs, including the brain and spinal cord, thyroid, one ovary 
and adrenals, were not remarkable. Specimens from the dermal lesions revealed 
thinning of the epidermis vnth lymphocytic and plasma cell infiltration of the 
subepithelial layers. In some regions the collagen of the corium was fragmented, 
separated and intensely stained with eosin dye. 

“From the anatomic findings it appeared that the manifestations of arthritis 
were probably attrijjutable for the most part to the widespread involvement of 
the periarticular tissues rather than to the intra-articular lesions which were 
minimal.” 


PEINCIPAL ANATOMIC DIAGNOSES 

Disseminated lupus erythematosus with 

a. vddespread and characteristic dermal lesions 

b. serous cavity effusions and adhesions 

c. swelling and mild degeneration of connective tissue in heart, sldn and blood 
vessels 

d. inflammation and necrosis of blood vessel walls and perivascular tissues in 
muscle, lymph nodes, spleen and kidney 

e. chronic synovitis, mild 

f. lymphadenitis 

Glomerulonephritis with minimal “wire loop” lesions 
Bronchopneumonia 
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The Importance of Accurate Pathologic Classification in the Prognosis of Penal Tumors. 

N. Chandler Foot, IM.D., and Gusta-vtjs A. Humphreys, ]M.D. Surgery, 23 : 3G9-37G, 

1948. 

The autliors re'vuewed 58 confirmed cases of renal tumors removed by nephrectomy and 
correlated clinical and pathologic findings with end results. An accurate classification of 
the renal tumors was thought to be necessarj' in judging the prognosis. The histogenic, 
pathologic and clinical findings appeared to justif 3 ' classif 5 'ing renal neoplasms into two 
main subdivisions: those of mesodermal origin and those obvioush- arising in entodermal 
conduction apparatus (calices, pelves, ureters). From this the following classification of 
renal tumors was suggested ; 

A. Tumors Derived from the Alesodermal Eenal Cap 

Simple adenoma 

Renal-celled carcinoma, including some tubular forms 

B. Tumors Derived from Entodermal Outgrowth from Cloaca 

Transitional-celled papilloma 

Transitional-cel led carcinoma, epidermoid carcinoma, and some tubular carcinomas 
(of collecting tubules) 

C. Tumors Derived from Embryonal Tissue, such as Mesonephros 

Embryonal carcinoma (juvenile and adult forms), mixed embryonal tumors, in- 
cluding that of Wilms 

D. Tumors Derived from Perirenal Capsule 

Fatty, connective tissue, muscular and nervous tissue growths 

The 58 cases reported were classified as follows: 39 renal-celled, 2 tubular, 5 transitional- 
celled and 3 epidermoid carcinomas; 4 embryonal tumors (two of them muscular), 2 non- 
malignant transitional-celled papillomas, and one Wilms tumor. 

The renal-celled carcinomas were characterized histologicallj' by the presence of largo 
vacuolated or clear cells arranged in cords, tubules or, more rarely, papillarj' formation. 
The cells occasionally possessed considerable granular cytoplasm and when this was con- 
spicuous, they resembled tubular carcinoma. The authors believe that clear and granular 
cell elements do not represent separate groups but may be essentiallj' one large family. 
The transitional-celled tumors were cither nonmalignant papillomas or carcinomas arising 
from the transitional epithelium of the urinarj- tract derived from the hindgut and hence 
entodermal. The epidermoid carcinomas were composed of epidermal epithelium thought 
to have been derived from the transitional cells by metaplasia. 

The e.xact five j'ear postoperative survival rate was determined and proved deaths were 
also listed for the same period. From these figures the following facts were established : 

There was but one five-year survivor in the embrj-onal group; this tumor was an almost 
pure leiomj-osarcoma discovered incidentally during nephrectomj’ for tuberculous kidnej'. 
With that exception there were no known five-j’ear survivals in that group or among the 
epidermoid or transitional earcinomas of the kidnej’, the average expectancj’ in the latter 
averaging slightlj' over one j^ear. In contrast to the transitional-celled and embrj'onal 
groups there was a 45 per cent survival in the cases of renal-celled carcinoma. It was also 
found that there was a definite correlation between the histologic picture and the clinical 
prognosis in the renal-celled group and that Broder’s method of classification was applicable 
to this group. 

From these findings the authors concluded that a classification based upon the embrj'o- 
logic origin of the tumor (entoderm or mesoderm) is reliable in establishing a correlation 
between the pathologic findings and clinical outcome, with the tumors derived from the 
mesodermal renal cap offering the best prognosis. 

Detroit. Osborne A. Brines 
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Benign Pelvic Tumors with Ascites and Hydrolhorax {Meigs’ Syndrome). Wilfred E. 

Wooldridge, M.D. and Paul 0. Hagemann, M.D. Am. J. Med., 5: 237-244, 1948. 

Meigs and associates brought attention to the syndrome of fibroma of the ovar 3 ' asso- 
ciated with ascites and hydrothorax. Although Meigs’ group has continued to include in 
the S 3 mdrome only fibroma of the ovary, others have broadened the syndrome to include 
an 3 ' benign pelvic tumor giving rise to ascites and to hydrothorax. The authors present 
two cases, both with hydrothorax (right side) and ascites. The ovarian tumor was a 
fibroma in one case and a pseudomucinous cystadenoma in the other. The pleural fluid 
in Case 1 changed in character during the preoperative course from that of a simple trans- 
udate to a serosanguineous effusion with 65 per cent eosinophils. No explanation is offered 
for this change. 

The most interesting problem relating to this syndrome is the pathogenesis of the pleural 
effusion. The theories concerning the formation of this effusion are discussed. Several 
studies have shown that the fluids from the chest and abdomen in the same patient are iden- 
tical in regard to protein content, specific gravity and electrophoretic studies. The pre- 
ponderance of evidence seems to indicate that the fluid passes from the abdomen into the 
chest but the mechanism involved remains problematic. 

Osborne A. Brines 

Der ploizliche Tod aus natiirlicher Ursache bei Soldaien wdhrend des vergangenen Krieges. 

Fr, Boemke. Frankf. Ztschr. f. Path., 69: 104-142, 1947. 

Boemke reviews sudden natural death in the Nazi armed forces during the late war. A 
similar study of the United States Army has been made by Moritz and Zamcheck (Arch. 
Path., 42: 459, 1946) . The first two papers in the most recent series of similar catastrophes 
in the civilian population have already appeared (Helpern, M., and Rabson, S. M., New 
York State J. Med., 46: 1197, 1945; Rabson, S. M., and Helpern, M.: Am. Heart J., 36: 635, 
1948). 

The German author judiciousl 3 ’ points out that, while extrinsic and intrinsic factors are 
at work in producing sudden death, one ought never to la 3 ' the responsibilit 3 '' exclusively on 
external features, such as unusual physical exertion. His work, comprising 1816 necropsies, 
is less effective than it may have been because of the absence of chemical and bacteriologic 
studies. Extensive investigation may not have been possible during wartime, but, never- 
theless, the defect remains. That handicap becomes apparent when Boemke assigns status 
thymicolymphaticus as a cause of death in 32 of the 1816 instances. He admits, however, 
that in many of these it is difficult to assa 3 '^ the relative importance of other factors. 

In the German series, which includes men over 60 (the American work comprises soldiers 
up to 40 3 mars of age), 1946 or 81 per cent died of cardiovascular diseases. This, at first 
glance, is in striking contrast to the 35 per cent of Moritz and Zamcheck. The age distribu- 
tion of both series, however, serves to dissipate the discrepanc 3 '. According to Rabson and 
Helpern, it is not until the age group 50-54 that cardiovascular diseases provide an undue 
proportion of victims. It is unfortunate that Boemke does not furnish the age distribution 
of the Nazi armed forces so that the proper corrections could be made. 

Of the 350 American combatants who died of diseases of heart and arteries about 300 
(85 per cent) succumbed to coronar 3 ’’ arteriosclerosis. That ratio is not far from the 81 
per cent of the German statistics. In the American civilian series two-thirds of the cardio- 
vascular group of fatalities were from coronary arteriosclerosis, corresponding to that re- 
corded in the Berlin population several years ago (Hallermann, W. : Der plotzliche Herztod 
bei Kranzgefasserkrankungen, Stuttgart, 1939, Ferdinand Enke) . The higher ratio of coro- 
nary arteriosclerotic deaths in the militar 3 ' cardiovascular groups perhaps may be explained 
b 3 ' the probable exaggeration in the armed services of the same external factors present in 
civil life. 

Only 70 instances of diseases of the central nervous S 3 ^stem are reported by Boemke, 
whereas 2? times that number are listed b 3 ’’ Moritz and Zamcheck. Comparisons in other 
disease categories are difficult because the American report is not statisticalh' complete. 

Fort Wayne, Indiana S. M. R.^bson 
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Ueher die lustopaihologischen Veranderiingen am Diinndarm bei Storiingen der Fctlresorplion 
(.sag. Xanlhomatose des Diinndarms) . Roger Frei. Schweiz. Ztschr. f. Path. u. Bakt., 
10: 685-702, 1947. 

Frei, after discussing the current opinions of the digestion and absorption of fat, presents 
two cases of disturbance of absorption. The first case was that of an 84 year old woman 
with cerebral arteriosclerotic disturbance who failed to show intestinal dysfunction clini- 
cally. In the mucosa and especially in the submucosa of the small intestine there were 
numerous cells staining red with Sudan III. The other patient was a 43 year old carpenter 
who suffered with rheumatic joint disease for 4 or 6 3’ears. There was pronounced dis- 
turbance of fat resorption, accompanied bj' marked macrocj'tic anemia with a lowered 
color index, and with hypochlorh5’dria. The sprue-like picture also had serosal inflamma- 
tion. Large fat droplets were identified in the intestinal walls and in the mesenteric Ij’mph 
nodes. 

Frei considers that the first case of xanthomatosis represents fat storage without tissue 
damage, and is the early stage of the condition found in Case 2. He adds that “it cannot 
be clarified whether the basic disturbance rests primarilj' on an affection of the intestinal 
epithelium or a chronic intestinal catarrh.” 

The cases of Frei resemble in some respects those reported recentlj' before the 1948 meet- 
ing of the American Association of Pathologists and Bacteriologists (Black-Schaffer, B., 
Hendrix, J. P., and Handler, P.: Lipodj’strophj’ intestinalis [Whipple’s disease]. Am. J. 
Path., 24: 677-678, 1948). In the American series the material in the cells of the intestinal 
wall were regarded as nonlipid, while the mesenteric Ij’mph nodes showed lipogranuloma- 
tosis. Black-Schaffer and his co-workers postulated that the condition “is produced bj' a 
functional defect of the enteric epithelium resulting in decreased abilitj' to absorb fats, as 
well as glucose and possiblj' proteins.” 

S. M. Rabson 


Die N'alur der sogenannlen Myohlaslenlvmoren. C. Wegelin. Schweiz. Ztschr. f. Path. u. 

Bakt., 10: 631-653, 1947. 

Wegelin includes among 10 cases of “Mj'eloblastentumoren” 2 cases of congenital epulis 
which, from their gross appearance and location, might be falselj’' diagnosed. The other 8 
cases comprise 1 of the gums, 2 of the tongue, 1 of skeletal muscle and 4 in the skin. In none 
did the author find anj' evidence that the “mj'oblastoma” arises from muscle, and suggests, 
from both chemical analyses and tinctorial reactions, that not only lipoid, but also protein 
is stored inthe cells. The latter are regarded as of mesenchj'mal origin, bearing a similaritj’ 
to the cells in Gaucher’s disease. Wegelin, on what appears to be debatable grounds, writes 
that “the tumors arise in part from nevoid malformations, in part as benign mesenchj-mal 
blastemas (lipid-fibroma?) appearing later in life.” 

Contradictory evidence has been published. Wegelin, in an addendum, cites Fejwter 
(1946,1947) and discusses the latter’s work in the following sentences: “Probably the 
myoblast-tumors located in the musculature, expeciallj' those of the tongue, arise from 
chromotrop-granular altered muscle fibers (but not from mj'oblasts) . As for the remaining 
sites, however, I must hold fast to derivation from indifferent mesenchj'mal cells.” 

The most recent paper was presented at the 1948 meeting of the American Association of 
Pathologists and Bacteriologists (Fust, J. A., and Custer, R. P.: Granular cell “mj'o- 
blastomas” and granular cell neurofibromas: separation of neurogenous tumors from mj'o- 
blastoma group. Am. J. Path., 24: 674, 1948). Fust and Custer are of the opinion that 
granular cell tumors of muscle occur only in the tongue and are uncertain whether thej' are 
truly neoplastic. Other granular cell tumors are neurogenic and are found chieflj^ in skin 
and subcutis, although the tongue may be involved ; these are deemed genuine new growths. 
Fust and Custer separate so-called congenital epulis (also with granular cjdoplasm), re- 
ferred to by Wegelin, and another varietj"^ of tumor in skeletal muscle thought to be related 
to rhabdomyoma from the 51 cases comprising the material of their paper. 

S. M. Rabson 
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Accidental Intra-arterial Injection of Drugs. Sol M. Cohen. Lancet, 2: 361-371; 409- 

416, 1948. 

Cohen, consultant surgeon to the Gravesend and North Kent Hospital, Gravesend, Eng- 
land, calls attention to accidental injection of soluble thiopentene (“Pentothal Sodium”) 
into the arterial system. Contrary to popular belief, puncture of an artery may require 
aspiration before blood is seen in the syringe. The crimson tint of oxygenated blood is not 
readily recognized in the pale yellow anesthetic solution. Not infrequently one may en- 
counter superficial ulnar arteries about the elbow. In fact, in a letter to the editor of The 
Lancet (2 : 478, 1948), Simpson remarks that both his own ulnar arteries are superficial, and 
that it is not an uncommon state judging from his observations in World War I. 

The high pH of thiopentene, according to Cohen, is responsible for its pathologic effects. 
The major vessel is extensively thrombosed, and the distal arterioles are rendered spastic, 
thus producing sequelae of sloughing cutaneous patches, muscle necrosis, edema of the fore- 
arm, nervous disturbance b3' interference with the blood supply of the main trunks, and 
gangrene of the limb. 

As prophylaxis, it is recommended that vigorous extension of the elbow be avoided, that 
the injection be limited to “the almost constant vein over the dorsal and lateral aspect of 
the radius”, and that after injection of a small amount of the anesthetic, the anesthetist 
wait to see if pain appears. Therapy is well described, and the author suggests that “the 
buffering of thiopentene to render it non-irritating seems within the ken of pharmacolo- 
gists.” 

S. M. Rabson 

Studes sur la “Cellule de Gaucher”. Shelmo Franco and Moshe Wolman. Schweiz. 

Ztsehr. f. Path. u. Bakt., 10: 621-630, 1947. 

From the Hebrew University of Jerusalem, Franco and Wolman present the first of a 
series of papers on “staining in the tissues of kerasin, specific cerebroside of kerasinic his- 
tiocytosis ('Gaucher’s disease’)”. The anatomic material consisted of 8 human spleens pre- 
served in 10 per cent formalin for a period varying from three months to ten years. After a 
resum4 of current knowledge of kerasin and its presence in reticuloendothelial cells, the 
authors review attempts to stain the cerebroside. The most recent method (Kahn, J., and 
Kantrowitz, A. R.: Am. J. Path., 22: 653, 1946) reveals the substance in crystalline form in 
the tissues, but does not identify its location in the cell. 

Franco and Wolman tried the common lipid stains : Sudan III (Daddi) , scarlet red (Herx- 
heimer), Nile blue (Smith), Lorrain-Smith-Dietrich, osmic textroxyde (Mallory), copper 
acetate-hematoxylin (Fischler), Ciaccio I, and Ciaccio II. The first two methods were 
most successful, the last two less effective, while the others were useless. 

After essaying various steps, the authors developed the following staining method which, 
they maintain, is specific for kerasin, and does not color other cerebrosides, as, for example, 
sphingomyelin. 

1. Fix in 10 per cent formalin 

2. Prepare frozen section 

3. Defat (neutral fats) 

a. ether, 15 minutes 

b. acetone, 15 minutes 

4. Immerse in boiling water (pH 4), 30 seconds. (Bnffering according to Stitt, E. R., 

Clough, P. W., and Branham, S. E.: Practical Bacteriology, Hematology, and Para- 
sitology. Ed. 10. Philadelphia: The Blakiston Company, p. 925, 1948.) 

5. Stain in Sudan III (Daddi), 30 minutes. (Daddi’s solution is a warm saturated solu- 

tion of Sudan III in SO per cent alcohol) 

6. Rinse rapidly in 50 per cent alcohol 

7. Pass through distilled water (pH 4?) 

8. Stain nuclei with Mejmr’s hematoxylin 
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9. Mount in 

a. glycerin-gelatin or 

b. levulose syrup. 

S.M. Rabson' 

Thrombosis as a Factor in the Pathogenesis of Aortic Atherosclerosis. J. B. Duguid. J. 

Path, and Bact., 60: 57-61, 1948. 

In an earlier report (J. Path, and Bact., 58: 207, 1946), Duguid stated that coronary 
arterial thrombi become organized, forming foci of fibrous thickening indistinguishable 
from atherosclerosis. The present report presents a similar theme in the aorta, and was 
made on frozen sections to prevent, among other things, confusion between the 
identification of fibrin and that of connective tissue. Aortic thrombosis includes not only 
the obvious status on atherosclerotic ulcers, but a number of microscopic fibrinous in- 
crustations occurring with considerable frequency, even in the young. The end result is 
intimal thickening after organization. 

The larger thrombi at first have condensation of fibrin producing a connective tissue-like 
appearance. This is succeeded much later by organization, and sometimes bj' fatty change 
and even softening. Older fibrin deposits take a variable yellow color with van Gieson’s 
stain, thus suggesting hyalinized fibrous tissue. 

The finer, more common form is most often found associated with the larger thrombi, but 
has been recognized in the otherwise healthy aortas of young children. Under such cir- 
cumstances they are usually near the ostia of branches where there is superficial fatty 
streaking. The finer fibrinous incrustations, which may sometimes be mistaken for post- 
mortem clots, pass through the same processes of covering by endothelium, condensation, 
and hyaline change as the larger lesions. 

To check the frequency of the condition, 50 aortas from an unselected series of autopsies 
were e.xamined with a hand lens. Suspicious areas were then microscopically sectioned. 
Of the 50 aortas, 19 were affected, of which 15 had the fine type. Atherosclerotic aortas 
of old persons, of course, had the greatest number, and the “healthy” aortas of children, 
the least. 

Duguid suggests that aortic fatty changes may be both a cause and an effect of throm- 
bosis, reciprocating factors in a vicious circle. As a result, there is thickening of the vessel 
wall which, in the course of a lifetime, ma 3 ’^ become severe. Intimal sclerosis, he thinks, 
depends not onlj^ on factors acting on the vascular mural tissues but also on those govern- 
ing fibrin formation in the circulatorj' blood. 

S. M. Rabson 

An Analysis of Certain Factors Associated with the Production of Experimental Dissection of 

the Aortic Media, in Relation to the Pathogenesis of Dissecting Aneurysm. J. S. 

Robertson and K. V. Smith. J. Path and Bact., 60: 43-49, 1948. 

In an earlier report (Hallidaj', J. H., and Robertson, J. S.: Proc. RoJ^ Australian Coll. 
Physicians, 1: 3, 1946) it was noted that pressures about 600 mm. Hg were required to pro- 
duce artificial dissection of the aortic media of the cadaver. The work was continued in an 
additional 42 cases. From each refrigerated bodj', 3 pieces (each 2 cm. square) were re- 
moved from each of 3 sites: ascending (intrapericardial) portion, arch, and descending 
(abdominal) portion. A needle, connected with a S 3 'ringe of water and with a mercury 
manometer, was inserted parallel to the intim.al surface into media approximately in the 
center of the specimen. Pressure was increased until the endpoint was reached at which a 
bleb of water formed at the needle point, sent out pseudopods, and then spread through the 
media. 

The pressure required to achieve dissection of the normal media was far greater than 
that in severest hypertension, even through a medial defect. The authors demonstrated 
a definite linear gradient of decreasing resistance to dissection; the strongest portion was 
the ascending segment and the weakest, the abdominal part. There was a weak negative 
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correlation between dissection-resistance and the age of the subject. There were no sex 
differences, neither were the degree of associated atheroma and state of the left ventricle 
correlated with medial resistance, nor was there any association between medial strength 
and the number of hours between death and the test. 

The study prompts several thoughts. The frequencj" of the rupture of aortic arterio- 
sclerotic aneurysms in the abdominal area as compared to its paucity in the chest is ex- 
plained not by a greater degree of atheromatosis in the former region, but by the naturally 
lower medial resistance. Conversely, in the thorax, medial deficiency (in idiopathic cystic 
medial necrosis) is the chief factor in aortic rupture. 

S. M. Rabson 

Ueber destrmerende, entzundliche Gehirnerkrankungen ini fnihen Kindesalter. Herbert 

Fischer. Frankf. Ztschr. f. Path., 69: 247, 1947. 

Fischer points out that destructive processes in the brains of children are chiefly identi- 
fied in their end stage in a category of “porencephalies and scleroses”. The porencephalies, 
despite variation in distribution and localization, are basically smooth-walled, and are 
devoid of severe connective tissue reaction and evidence of pristine tissue disintegration. 
Spatz (Ztschr. f. Neurol., 53: 1919; 167: 1939; Handbuch der Geisteskrankheiten, 11: 1930) 
e.xperimentallj’^ demonstrated that immature nervous tissues were destro 3 ’ed more rapidly 
than the mature and that the dead tissues were so completelj’^ removed, despite slight 
mesodermal reaction, that smooth-walled glial cj'sts were produced. The j'outhful brain 
(Siegmund: Virchows Arch. f. path. Anat., 241: 1922) responds to less severe damage with 
extensive sclerosis which can alwaj'S be found in the neighborhood of the porencephaly. 

In individual cases, however, it maj"^ be difficult to rule out birth traumata as responsible 
for the cerebral alteration. Hence, the case reported bj' Fischer is of especial interest. 
The white boj' was almost 10 months old when he was admitted to the hospital after a month 
of “whooping cough” for which vaccines were given. For a daj' there was low-grade fever 
and repeated convulsions. The baby lived for 3§ months and the clinical diagnosis during 
life and at death was post-pertussal progressive encephalitis. At necropsy there was an 
extensive older meningitis over the entire brain, as well as a circumscribed subdural puru- 
lent focus over the right cerebral hemisphere. Espeeiallj' striking were inflammatory vas- 
cular changes irregularl}' distributed in both hemispheres, and associated with sclerosis and 
porencephalic softening in various stages of severity. The porencephalj' on macroscopic 
examination at first had been considered as having been caused bj' birth trauma. 

Fischer suggested that from the subdural abscess, perhaps following otitis media, a 
local “migration” meningitis developed, which later spread over the entire brain. The 
meningitis led to the vascular alterations with the resultant extensive circulatorj" dis- 
turbances. He rejected edema, produced b 3 ’’ inflammation with secondar 3 ^ necrotizing 
action, as the cause of the final state. 

S. M. Rabson 

Post-traumatische Osteosklerose der Patella nach dem Typus der Ostitis Deformans Paget. 

Hans Hunziker. Schweiz. Ztschr. f. Path. u. Bakt., 10: 654-666, 1947. 

Hunziker describes the case of a 66 3 'ear old man who suffered trauma to his knee 32, 19, 
and 16 3 ^ears before death. On the second occasion the patella was fractured, and on the 
third, the patellar ligament was torn. At necrops 3 ’, the kneecap was markedH^ altered. 
There was no distinction between cortex and spongiosa, and the basic pattern was one 
reminiscent of intensely condensed spongiosa. Microscopically, there was the mosaic 
pattern of bone destruction and formation usually associated with Paget’s disease. The 
photomicrographs, however, are somewhat unsatisfactory so that the reviewer failed to 
identify all features adequatel 3 n 

There is ver 3 '^ brief reference to the work of Erdheim, in one of which (Ueber die Genese 
der Paget’sehen Knochenerkrankung. Beitr. z. path. Anat. u. z. allg. Path., 96: 1-60, 1935) 



SELECTED ABSTRACTS 


189 


the latter also reminded his readers that a mosaic pattern alone is not pathognomonic of 
Paget’s disease and is seen under man 3 ' circumstances (rickets, osteomalacia, callus, pri- 
mar 3 '’ and secondary bone tumors and varied types of h 3 'perostosis) . He further emphasized 
that the mosaic peculiar to Paget’s disease rests on definite microscopic features. Bone 
destruction either does not produce, or at most incompletel 3 ' produces, a complete re- 
sorption-space, and bone formation either does not produce, or at most incompletel 3 ’ pro- 
duces, a complete haversian lamellar system. Bone destruction and deposition take place 
in small areas. As a result “the small building blocks in Paget’s are not remnants of 
formerly complete lamellar S3'stems which do not exist here, ‘but are originall3’’ onl3'’ frag- 
ments of the systems’ [Freund], in the same wa 3 ' as the sculptor models b 3 ' depositing small 
masses of clay.” 

Hunzicker’s report has its chief value in recalling that there are mosaic patterns in man 3 ' 
disturbances of bone, a fact which ma 3 '’ be overlooked b 3 ' the general pathologist who ex- 
amines but few specimens of bone. 

S. M. Rabson 

Differential Agglutination of Normal and Sensitized Sheep Erythrocytes by Sera of Patients 

toith Rheumatoid Arthritis. Rose, H. M., Ragan, C., Pearce, E., and Lip.uan, M. 0. 

Proc. Soc. Exper. Biol, and Med., 68: 1-6, 1948. 

Serial dilutions of sheep’s red cells sensitized by rabbit anti-sheep serum and human 
serum from patients with active rheumatoid arthritis showed agglutination of the er 3 'thro- 
cyte in all cases in titers greater than 16. Patients in the inactive stage of the disease were 
alwa 3 ’s in the normal range (up to 16). Children with active Still’s disease (juvenile 
rheumatoid arthritis) fell into the same group as the active adult variet 3 L The titer was 
below 16 in the Marie-Strlimpell type of arthritis, rheumatic fever, infectious mononucleo- 
sis, arthritis other than rheumatoid or rheumatic fever, and a variety of conditions un- 
associated with arthritis. It was further found that the agglutinating titer above 16 was 
unrelated to the sedimentation rate and to the level of antibodies in the serum which will 
agglutinate Group A hemol 3 -tic streptococci. Electrophoretic studies indicated that this 
substance is found in the globulin fraction of the serum. This test appears to be of practi- 
cal clinical value in the differential diagnosis of arthritic conditions and in determining 
the activit 3 ' of rheumatoid arthritis. 

Brooklyn, New York Leo M. Meyer, M.D. 

Srjmposium: Amino Acid Excretion. Transactions of the New York Academ 3 " of Sciences, 

Ser. 11, 10:271, 1948. 

This S 3 -mposium consists of four excellent papers by persons actively engaged in the 
stud 3 ' of amino acid metabolism. They are: Renal Clearances of Essential Amino Acids, 
by L. D. Wright, The Utilization of Amino .Acid Mixtures b 3 ' Dogs, b 3 ’ Silber, Howe, and 
Porter, Urinary Excretion of Individual Amino Acids on Normal and Low Protein Diets, 
b 3 ' S. W. Hier, and The Urinar 3 ' Excretion of Amino Acids in Man, by Eckhardt, Cooper, 
Faloon and Davidson. 

Since intravenous nitrogen alimentation is now a commonplace practice the last paper of 
this group should be of interest to the clinician. Eckhardt and associates discuss the renal 
loss of the 10 “essential” aminp acids following both their intravenous and oral administra- 
tion. The renal loss of amino acids is greater following intravenous infusion than after 
oral administration, but only a small proportion of the given amino acids were spilt into the 
urine. Also, it was found that the excretion of amino acids following parenteral infusion 
was essentially the same as normal in subjects having either cirrhosis or Wilson’s disease. 

For those interested in almost any phase of nitrogen alimentation, this S 3 'mposium should 
prove to be a valuable compilation of existing data on the wastage of amino acids through 
renal excretion. 

Eloise, Michigan Stanley LE^'EY 
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Coagulation Defect Produced by Nitrogen Mustard. T. R. Smith. Science, 107: 474, 1948. 

Five patients with neoplastic diseases were treated with one of the nitrogen mustards, 
methjd-bis (b-chloroethyl) amine hydrochloride. These patients developed coagulation 
defects similar to that induced by radiation, which have been previouslj'^ described by 
Allen el al. under the name “hyperheparinemia”. All five patients developed moderate 
anemia, severe leukopenia, thrombocytopenia, prolonged bleeding time, cutaneous pete- 
chiae and ecchymoses. Gastrointestinal and cerebral hemorrhages, resulting in death, 
were observed in two of the subjects. 

Prothrombin times were all normal, and the in vitro coagulation time (Lee-White method) 
was definitely prolonged. In many instances the blood was incoagulable for more than 
twenty-four hours. When toluidine blue or protamine were administered intravenously 
(in doses of 2 mg. per Kg. of body weight), the coagulation time was returned to normal for 
twenty -four hours, in vivo and in vitro. 

Cleveland Ben Fisher 

Arteriolosclerosis in a Nine Year Old Child. J. L. Gedgoud and J. P. Tollman. Lancet, 

N. S., 68: 197-198, 1948. 

The authors report a case of moderately severe arteriolosclerosis which occurred in a 
nine year old girl. The child complained of marked respiratory distress. The blood 
pressure was 218/176. Urinalyses showed three-plus albumin, specific gravity ranging 
from 1.015 to 1.028, and white blood cells but no red blood cells. The child continued to 
be orthopneic and died in cardiac failure. At necropsy, the arterioles in the kidneys, 
pectoral muscles and spleen showed marked thickening of their walls. 

The authors considered that the etiology of the hypertension in this case was possibly 
associated with a preidous pj'elonephritis. 

Ben Fisher 

Experience xvith Antiheparin Compounds in Essential Thrombocytopenic Purpura. T. W. 

Parkin, B. E. Hall and Charles H. Watkins. Proc. Staff Meet., Mayo Clinic, 23; 

309-316, 1948. 

The authors review the physiologicochemical action of antiheparin compounds, es- 
peciallj' the protamines and toluidine blue. The protamines may have an anticoagulant 
action, as well as antagonizing heparin. Protamine titrations of normal serums and serums 
suspected of being “hyperheparinemic” are discussed and the procedure for the titrations 
is given. 

Since previous reports in the literature have suggested that increased amounts of hep- 
arin-like substance are present in the blood of patients with primary or secondary types of 
thromboc 5 ’topenia, this study also included clinical observations on a patient with essential 
thrombocytopenic purpura. Intravenous therapy with protamine sulfate and toluidine 
blue failed to prevent hemorrhagic phenomena. No conclusive evidence regarding “hyper- 
heparinemia” could be made from protamine-heparin titrations in this case. 

Ben Fisher 

Relation of Complement to Blood Coagulation. Frank D. jN'Iann and AIargaret Hurn. 

Proc. Soc. Exper. Biol, and Med., 67: 83-85, 1948. 

The participation of complement in the blood coagulation process has been disputed for 
some time. Some workers have found that certain substances have both anticoagulant and 
anticomplementarj’- properties. 

Human plasma, freed of complement by aging and treatment with zymin or ammonia, 
was studied for the effect of complement in converting prothrombin to thrombin. In 
the complement-inactive plasmas studied, marked loss of thrombin-forming ability was 
observed by both the one-stage and the two-stage prothrombin methods. The conversion 
of prothrombin to thrombin was blocked, but ample reactive prothrombin was left. 

Ben Fishes 
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Use of Radioactive Diiodofluorescein in the Diagnosis and Localization of Brain Tumors. 

G. E. Moore. Science, 107: 569-571, 1948. 

Earlier work of the author demonstrated a special affinity of brain tumors for fluorescein. 
In the present study radioactive iodine (I*’*) was incorporated into the dye, and after intra- 
venous injection of this compound its relative concentration in various parts of the brain 
was determined by means of application of Geiger-Miiller counters to different areas of the 
skulls of patients. The differential readings confirmed the increased dye concentration in 
brain tumors. Correct diagnoses of the presence, or absence, of brain tumors, and of their 
localization, were obtained in 12 patients, as corroborated by surgery or clinical course. 

Chicago Kurt Stern 

Electrophoretic Studies on the Plasrna Proteins of Patients with Neoplastic Disease. I. 

Gastric Cancer. M. L. Peterjiann and K. R. Hogness. Cancer, 1: 100-103, 1948. II. 

An Acid Protein Present in the Plas/na. M. L. Petermann and K. R. Hogness. Can- 
cer, 1: 104-108, 1948. III. Lymphomas and Leukemia. M. L. Petermann, D. A. 

Karnofsky and K. R. Hogness. Cancer, 1: 109-119, 1948. 

The first of this series of three papers deals with the electrophoretic pattern of plasma 
proteins in 25 patients with gastric cancer. The changes observed were decrease of albumin 
and slight increase of a-globulin and fibrinogen and agreement with the changes found gen- 
erally in wasting disease. If, however, the electrophoretic studies were carried out at a pH 
of 4.0, instead of the routinely used pH of 7.6, plasma of patients with gastric cancer was 
found to contain higher concentrations of an acid protein component than those present in 
normal persons or in patients with diseases other than cancer. Elevated values of the acid 
protein were also obtained in cancer of the lung, lymphatic leukemia and Hodgkin’s disease. 

In the third paper, an analysis of the findings in plasma of patients with Hodgkin’s dis- 
ease, chronic and acute myelogenous leukemia, lymphatic leukemia and lymphosarcoma is 
presented. The deviations from the normal electrophoretic pattern, noted in these dis- 
eases, do not permit a correlation with a specific disease; furthermore, normal patterns were 
also observed in spite of well-established disease. However, certain changes appeared to 
occur more frequently in some diseases, such as a rise in a-globulins in Hodgkin’s disease. 

Kurt Stern 

Attempts to Produce Cancer in Rhesus Monkeys with Carcinogenic Hydrocarbons and Estro- 
gens. C. A. Pfeiffer and E. Allen. Cancer Research, 8: 97-127, 1948. 

The hydrocarbons methycholanthrene, benzpyrene and 1,2,5,6-dibenzanthracene, and 
estrogens were tested for their possible carcinogenic effect in 50 rhesus monkeys. The 
experiments were started in 1936, at which time the age of the animals ranged from 3 to 10 
years. At the time of this report (1947), only 4 monkeys survived, 3 of which had been 
treated from 8 to 10 years. The carcinogens were applied by subcutaneous and intravenous 
injections, cutaneous painting, oral ingestion, implantation in paraffin pellets, or b 3 ' im- 
plantation of crystals in omental pockets. Organs and tissues that are prone to spon- 
taneous tumor development in man (skin, uterus, breast) were exposed to the hydrocarbons 
in many experiments, and prolonged treatment was emploj'ed in most animals. 

In none of the animals were any neoplastic lesions produced in this manner. The ad- 
ministration of the hydrocarbons or of estrogens led to local inflammatorj'- reactions, some- 
times of granulomatous nature. Marked proliferation of fibrous tissue was often noted, 
particularly following infection and ulceration of the lesions. Papillarj" downgrowth of 
surface epithelium (following painting of skin) and metaplasia of the epithelial lining of the 
mammary ducts and of cervical glands (following topical application) were encountered. 
However, these changes never reached true neoplastic character, and they gradualh" re- 
turned to normal after local treatment was discontinued. The gross and microscopic find- 
ings are illustrated by 51 photographs. 


Kurt Stern 
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Occupational Marks and Other Physical Signs. A Guide to Personal Identification. By 
Fbancesco Ronchese, M.D., Instructor in Dermatology, Boston University School of 
Medicine; Dermatologist in Chief, Rhode Island Hospital, Providence, R. I. 181 pp., 
151 figs. $5.50. New York: Grune and Stratton, Inc., 1948. 

“Through a number of years of fairly diversified medical experience I have found the 
study of acquired physical marks and signs for identification purposes and the accumu- 
lation of the photographs which illustrate them, an interesting sideline in the routine 
practice of medicine. Occupational marks or marks due to habits, diseases, accidents, and 
operations, taken as a group and when carefully evaluated, are of considerable scientific 
value as an aid to personal identification.” These sentences from the author’s summary 
constitute a competent characterization of the scope of the book. 

The first chapter entitled. General Aspects, describes the skin as the facade of the human 
bod}' and touches on fingerprinting, odor and color of the skin, age changes, tattoos, posture, 
gait, gestures and the general features of occupational marks. The second chapter deals 
with a wide variety of specific occupational stigmata. 

Professional Markings are described in chapter 3. Chapter 4 is concerned with Body 
Areas and Distinctive Markings, chapter 5 is titled Deceptive Markings and Legal Prob- 
lems, and chapter 6 is devoted to a Classification of Cutaneous Markings. 

The text of this book occupies 56 pages, the illustrations 108 pages and the bibliography 
12 pages. The work is well written and the illustrations are excellent. The book should 
be of especial usefulness to dermatologists, pathologists and medicolegists. 

Boston Alan R. Moritz 

Diagnostic Procedures for Virus and Rickettsial Diseases. Ed. 1. 347 pp. $4.00. New 
York: American Public Health Association, 1948. 

According to the preface written by Dr. Thomas Francis, Jr., this book constitutes an 
acknowledgment of the increasing demand for a collection of laboratory methods applicable 
to the diagnosis of virus and rickettsial diseases of man. No pretense was made to an ex- 
haustive review of all possible technics nor any attempt at standardization to the satisfac- 
tion of all the authors. Rather, this volume includes the methods found generally workable 
by those now actively engaged in the field. Such physicochemical procedures as ultra- 
centrifugation and filtration are not specifically discussed and the use of the chick embryo, 
tissue cultures and neutralization and complement-fixation tests are not taken up in special 
chapters but are incorporated in the chapters of the different diseases. This has naturally 
resulted in some repetition with modifications and variations in emphasis by the different 
authors according to their individual experience. The book is conceived as a manual for 
the laboratory worker and student and not as a handbook of clinical diagnosis or of theoreti- 
cal virology. It is a trial flight of limited nature which in future revisions will undoubtedly 
expand and improve as experience indicates. 

Even so, the book is certain to become a “must” in every laboratory. The array of 
authors includes outstanding workers and authorities on the subjects covered. They are: 
Iv. F. Mej'er and B. Eddie on Psittacosis; Geoffrey Rake on Lymphogranuloma Venereum; 
Phillips Thygeson on Trachoma and Inclusion Blenorrhea ; Robert F. Parker on Variola and 
Vaccinia; George K. Hirst on Influenza; A. E. Feller on Primary Atypical Pneumonia; 
John F. Enders and Jeanette H. Levens on Mumps; John R. Paul on Poliomyelitis ; William 
McD. Hammon on The Encephalitides and Lymphoc 3 'tic Choriomeningitis; H. N. Johnson 
and Thomas F. Sellers on Rabies; T. F. McNair Scott on Herpes Simplex; John C. Bugher 
on Yellow Fever; Albert B. Sabin on Dengue and Sandfly Fever; and Norman H. Topping 
and Joseph E. Smadel on Rickettsial Diseases. 

The material on each subject is presented concisely with adequate paragraph and section 
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headings which also appear as an outline at the beginning of each chapter and make for easj' 
reading and reference. A detailed general index is also included at the end of the book. 
The precautions necessary for protection of laboratory personnel and prevention of cross- 
infection are given in detail as part of each chapter. The presentations of the different 
authors vary considerablj', but several of the chapters contain good tabular summaries 
which should be useful for differential diagnosis. Others give sample protocols which 
should prove helpful in the recording and interpretation of the laboratory results. There 
are also some good illustrations. All in all, this book should prove indispensable even in 
its present form, and, if its high quality is maintained in future revisions, it will become a 
bible for laboratory workers in virus and rickettsial diseases. 

Boston Maxwell Finland 

Pathology. Edited by W. A. D. Anderson, M.A., M.D., Professor of Pathology and 
Bacteriology, Marquette University School of Medicine, Milwaukee, Wisconsin. 1453 
pp., 1183 illust., 10 color plates. $15.00. St. Louis: The C. V. Mosby Compan 3 ’, 1948. 
In writing a modern te.xtbook on a subject so large and diversified as human pathologj^, 
no one author can hope to cover the field adequately without considerable assistance. In 
the present textbook on Pathology, Anderson has had the assistance of 31 collaborators, all 
of whom have special qualifications for their contributions. The list includes such well 
known names as Ash, Baker, Bennett, Cannon, Cowdrj', Klemperer, Macklin, Moon, 
Moritz, Pinkerton, Schiller and Warren. While the compilation of a book from the offer- 
ings of a variet 3 ’^ of authors ma 3 ' result in a lack of uniformit 3 ' in presentation and may give 
emphasis on certain diseases out of proportion to their relative importance or frequenc 3 % 
yet the advantages in having authoritative writings and opinions on particular subjects 
are obvious. It is of interest to note that more than the usual amount of emphasis has 
been given to discussions on ph 3 ’sical and chemical injury, radiation, rickettsial and viral 
diseases, parasitic and tropical diseases, and vitamin and deficienc 3 ' diseases. The subject 
matter and order of presentation, otherwise, are conventional. For the most part, the 
various topics have been concisely and well covered. There is noticeabl 3 ' little extraneous 
material. The reader ma 3 ' be somewhat irritated at the excessive use of small print. It is 
apparent that this must have represented a compromise on the part of the editor. To have 
used ordinar 3 ' t 3 'pe without sacrifice of desired material would have made the book too 
bulk 3 '. The illustrations vaiy considerabl 3 ' in qualit 3 ': while many of them are excellent 
and most of them are good, a fair number are poor. The paragraphing is good and the 
index quite adequate. 

Altogether this book will be found to fulfill its intended purposes, viz., to serve as a 
textbook and as a reference for the practicing and graduate pl^sician. On man 3 ' subjects 
it will also serve as a preliminar 3 ' reference for the pathologist. The selective bibliograph 3 ' 
should prove to be of value. 

Clinical Laboratory Methods and Diagnosis. Ed. 4. B 3 ' R,. B. H. Gradwohl, M.D., 

D. Sc., Director of the Gradwohl Laboratories and Gradwohl School of Laborator 3 '^ Tech- 
nique; Pathologist to the Christian Hospital. Three Volumes; Volume 1, 1295 pp., 362 
figs.; Volume 2, 989 pp., 329 figs., plus index of 127 pp.; Volume 3, 864 pp., 420 figs. 
$40.00. St. Louis; The C. V. Mosb 3 ' Compan 3 ', 1948. 

Volume I contains chapters on General Considerations, Urinal 3 "sis, Blood Chemistr 3 ', 
Hem.atology, Blood Groups and Transfusions, Gastric Anal 3 'sis, Feces, Puncture Fluids and 
Special Tests. Methods for the examination and a discussion of clinical interpretation 
are presented under each subdivision. In general, the revision of this portion of the text 
of previous editions appears to have been largel 3 ' the insertion of new methods and abstracts 
of recent literature on interpretation of laboratory results. The bulkiness of the present 
edition seems to be largeb" the result of this editorial polic 3 " of revision by addition. Nine 
qualitative tests for albumin in urine and si.x for sugar are presented without comment. 
One wonders whether or not the Moore-Heller test for sugar is actuall 3 ' in use toda 3 ^ The 
difficulties in interpretation of the results of this test were well described by Sahli before 
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1905. Included in the new material in this volume are sections on phase microscopy; op- 
tical and x-ray crystallography, much of which demands physical and optical equipment 
not available in the average clinical laboratory; physical and mathematical problems of 
photoelectric colorimetry and modified methods for blood chemical determinations by 
photoelectric methods; liver function tests; and methods for estimation of enzymes in body 
fluids. 

The chapter on Hematology includes an adequate discussion of the prothrombin time. 
The chapter on Blood Groups and Transfusions is as nearly up to date as any text book can 
be. It should be noted that the procedure for the production and standardization of anti- 
Rh serum of animal origin will not produce a test serum which meets currently accepted 
criteria. Methods for the establishment and maintenance for a satisfactory blood bank 
and transfusion service and the safeguards instrumental thereto are well outlined. The 
chapter on Examinations of Puncture Fluids includes information regarding the use of 
Turkel instruments for puncture for biopsy. Instruments and technics for bone marrow 
transfusions are discussed in the chapter on Blood Groups and Transfusions. Medical 
Mycology occupies only 31 pages of the chapter on Special Tests while the subject of Vita- 
mins and Vitamin Assay is given 52 pages. 

Bacteriology, Serologjq Postmortem Techniques, Tissue Cutting and Staining, Prepara- 
tion of Museum Specimens, Toxicology, Crime Detection, Basal Metabolism and Elec- 
trocardiology are covered in that order in Volume II. Dr. Felsenfeld, in revising the 
chapter on bacteriology has adequately presented current bacteriologic knowledge and 
technics, particularlj'^ in the field of enteric bacteriology. One might wish that the bac- 
teriologic methods presented in Volume I had been more adequately correlated with those 
in the chapter on bacteriology. The reviewer is surprised to learn that Shigella ferment 
only dextrose. In addition to strictly medical bacteriology, the chapter includes methods 
in sanitar}’^ bacteriology and methods for the diagnosis of rickettsial and virus diseases. 

The chapter on Serology includes procedures for a “Wassermann” test and for the per- 
formance of the Hecht-Gradwohl complement-fixation test. In the discussion of serodiag- 
nosis of syphilis, no reference was found to the more recent clinical and laboratory work 
regarding the incidence of false positive reactions nor to quantitative methods for the de- 
termination of the significance of positive reactions. Methods for the performance of 
complement-fixation tests with virus, rickettsial and other antigens are presented. 

The chapters on Methods and Technics in Gross and Microscopic Pathologj’’ include in 
addition to standard technics, a new section on surface “biopsy” by the Papanicolaou 
method with recent modifications. 

In the chapter on Toxicologic Technic all of the more common poisons are considered, 
some of them at great length. Thus, 15 pages are devoted to a discussion of alcohol in- 
toxication and 18 to lead poisoning. The procedures given are largely those employed in 
the Medical Examiner’s offices of New York City and the State of Virginia. Many of the 
methods given require such highly specialized and expensive equipment that they are hardly 
suitable for use in the clinical laboratory. This chapter represents a decided improvement 
over its counterpart in earlier editions. 

In the chapter on Detection of Crime by Laboratory Methods, any clinical laboratory 
which proposes to follow the author’s suggestions should provide itself with at least $50,000 
worth of spectrographic equipment and obtain the services of a trained physicist. Many 
of the procedures discussed, such as identification and grouping of blood stains and seminal 
stains and the microscopic examination of hairs and fibers, can very well be handled in the 
clinical laboratory. However, discussion of spectrographic methods, identification of fired 
bullets, use of the polygraph and similar criminologic procedures, appear to be outside the 
range of the clinical laboratory and might better be left to criminologic investigators. 

The material in the chapter on basal metabolism includes discussion of the operation of 
the 1947 model of the Sanborn machine. The chapter on electrocardiography is new 
and was written by Julius Elson, M.D. 

Volume III is essentially a rewritten text on tropical medicine and parasitology. The 
material is fully presented. Once again one wishes that the Editor had correlated his 
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material. Complement-fixation technic in the diagnosis of amebiasis as presented in Vol- 
ume III duplicates word for word the technic presented in Volume II under Serology. 

Swnwiary . Within the 3264 pages of this text one may find methods for the performance 
of the physical, chemical and bacteriologic tests performed in hospital, clinical, public 
health and “crime detection” laboratories. In most instances the user will have to exer- 
cise his own judgment as to which of the tests presented should be used. In some instances 
he will have to correlate and evaluate the information scattered throughout the te.xt. That 
portion of the text classifiable as interpretation of laboratory procedures contains most of 
the text of the second edition (1938) plus abstracts and e.xcerpts from recent literature. 

The bacteriologic portion of Volume II shows more evidence of serious revision, partic- 
ularly in that portion of the text dealing with enteric bacteriology. Both text and methods 
have been revised and brought up to date. Correlation of this portion of the text with the 
presentation of the same subjects in other sections is still indicated. Much of the material 
presented in the chapters on Toxicology and Crime Detection is not usable in the average 
clinical or hospital laboratory. 

Volume III is essentiall}" a rewritten and excellent text book on tropical medicine. 

The book would be more useful had the Editor exercised his scissors more and used his 
paste pot less. 

Lansing, Michigan H. E. Cope 

C. W. Muehlbergeb 

The Ehesits Factor. By G. Fulton Roberts, M.A., M.B. Second impression. 47 pp., 5 

tables. 3s Gd. London: William Heinemann Medical Books Ltd., 1947. 

This is a highly condensed presentation of essential information in six brief chapters deal- 
ing with the antigen, the antibody, disease due to the rhesus factor, the incomplete anti- 
body, the Fisher nomenclature and treatment. The seventh chapter entitled. The A. B. C. 
of Specimens, contains valuable instructions on how, when and why specimens should be 
collected, shipped and examined. 

The small pamphlet is full of judiciously selected data, lucidlj' presented. No faults can 
be found except for the statement on Page 1 that “agglutination per se cannot be observed 
in the circulation”. Actually following transfusion of incompatible blood, small clumps of 
agglutinated red cells may be seen in preparations made of citrated or o.xalated blood. 

The discussion of the Fisher nomenclature is particularly well done. 

Chicago I. Davidsohn 

Microbiology and Pathology. Ed. 4. By Charles F. Carter, B.S., M.D., Instructor in 

Pathology and Applied Microbiology, Parkland Hospital School of Nursing, Dallas, 

Texas. 845 pp., 216 illus., 25 in color. $5.00. St. Louis: The C. V. Mosby Company, 

1948. 

This text is designed especially for nurses but should be equally adaptable for techni- 
cians and perhaps for some college courses in human biology. The text is revised from the 
1944 edition and new chapters on immunization and on the hospital pathologist have been 
added. Other chapters have been revised in the light of more current work. More than 
half of the text deals with microbiology and very adequately proves the author’s facility 
in handling this subject. The clinical and laboratory correlation is verj-^ well handled. 
The second major part of the text deals with pathologic anatomy and while the descrip- 
tions are very brief, the}^ seem to be adequate. The third part is composed of a series of 
laboratory exercises which can be used in conjunction with the written text and a final short 
section consists of a glossar 3 L 

At the end of each chapter in the text there is a short review section embracing questions 
for review, true or false test, completion test and a short but suitable list of references. 

This text is particularly strong in clinical pathology and adequate in the other phases 
covered. 

Detroit D- H. Kaump 
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PracHce of Allergy. Ed. 2, By Warren T. Vaughan, M.D., Richmond, Virginia. Re- 
vised by J. Harvey Black, M.D., Dallas Texas. 1132 pp., 333 figs., 81 tables. $15.00. 
St. Louis: The C. V. Mosby Company, 1948. 

Dr. Black has revised the well-known first edition of Practice of Allergy , written by the 
late Warren T. Vaughan in 1939. This revision, started by Dr. Vaughan before his death, 
has lost none of its facile readability and excellent organization in the hands of Dr. Black. 

One of the fine features of the book is the section on the development of our present 
understanding of clinical allergy, which is presented in a clear and interesting manner. 
The research of each worker is dated which is helpful to the reader. There is little altera- 
tion from the first edition in this section. Other high points in the revised edition are the 
chapters by Mr. O. C. Durham on aerobiology and field surveys throughout the United 
States and adjacent areas, by Dr. J. B. Howell on fungous infection with associated allergy, 
and by Dr. James Holman, an authority on vital capacity. These are new contributions. 

The book is extremely well illustrated throughout and, in addition, uses over 1000 refer- 
ences, about 100 (approximately 10 per cent) of which w'ere added during the last three 
years, 1945 to 1947. The use of reference numbers in the text would have made the book 
more convenient for research workers using a library. One is somewhat disturbed to 
find no mention of the theory that antibodies are derived from the lymphocytes in the re- 
vised discussion of antibodies. Additional comment on the antihistaminics W'ould not 
have been out of order. 

The over-all excellence of the book far outweighs its few shortcomings. It is a book 
which should be of particular value for an allergist and for a general practitioner interested 
in allergy. The difficulties encountered in keeping up with a field of medicine which is 
changing as rapidly as is allergy make frequent revision of the standard works necessary. 
Dr. Black has accomplished the job in good style. 

Ann Arbor, Michigan John M. Sheldon 

Neurosurgical Pathology. By I. Mark Scheinker, M.D., Assistant Professor of Neuro- 
pathology and Assistant Professor of Medicine (Neurology), University of Cincinnati, 
College of Medicine; Neuropathologist and Attending Neurologist, Cincinnati General 
Hospital. 370 pp., 238 figs. $8.75. Springfield, 111.: Charles C Thomas, 1948. 

This bosk is intended as a guide to the surgeon who does not have the benefit of a neu- 
ropathologic laboratory and must relj'^ on gross pathologic findings and routine histologic 
methods. 

The book is subdivided into five chapters. The first is devoted to the syndrome of 
cerebral swelling, which is divided into three stages: cerebral tumefaction, cerebral edema, 
and liquefaction. Disturbances of circulation are regarded as uniformly essential, and the 
changes in the vessels and in the nervous tissue are described in detail. In this chapter 
the author resorts, in addition to hematoxylin-eosin staining, to silver impregnations which 
greatly contribute to the understanding of this important condition. The pathologic 
picture of herniation of the brain is given consideration. Sixteen critical^’’ selected and 
well reproduced illustrations convey a clear conception of the author’s views. 

The second chapter deals with injuries of the central nervous system, the classification 
of which is based upon the “evolutional principle”. It includes (1) post-traumatic brain 
swelling, (2) post-traumatic vasoparalysis, (3) thrombosis, (4) massive hemorrhagic in- 
farction and (5) atropic sclerosis of the white matter. Each of these subdivisions is il- 
lustrated by clinical histories and gross and histologic findings. In general, the author 
succeeds well in outlining the various stages of the injury, beginning with the most acute 
and ending with that of secondary atrophy. 

In the third and largest chapter, the tumors of the nervous sj'stem are described. The 
author follows the generally accepted classification of Bailey and Cushing. A useful 
addition is that of subependymoma which, according to the author, is derived from the 
subependymal glia w'hich surrounds the aqueduct, and of infundibuloma of Globus. This 
chapter is very well illustrated. 
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In the fourth chapter, abscesses of the brain and of the dura are considered. The 
acute malignant type is distinguished from the chronic, and the subdural abscess is 
described separately. The author makes extensive use of pictures of gross lesions without, 
however, neglecting the histology. 

In the final chapter there is a short description of hydrocephalj’ caused by obstruction of 
the aqueduct by tumors or inflammatory conditions in the aqueduct or meninges. 

In general, the author succeeds in outlining the most common and important conditions 
of interest to a neurosurgeon. The student, the general practitioner, and the young sur 
geon will find it useful and interesting reading. 

Ann Arbor, Michigan K. Schahenbero 

Le Foie Vascitlaire. Angiosclerose Hepalique. By Maurice Favre, Professeur a la Fa- 

culte de M^decine de Lyon. 160 pp., 28 figs., 1 plate. Francs 220. Paris: Masson & 

Cie., 1948. 

Favre’s small volume prompted this reviewer to examine several American and British 
te.xtbooks for references to hepatic arterial disease; he could find none. Jores, (in Henke- 
Lubarsch, Vol. 2, p. 756), discussing aneurysms of the hep.atic artery, states that “arterio- 
sclerosis and trauma . . . are to be named as causative factors”. The liver changes in 
malignant nephrosclerosis (Schiirmann, R. and MacMahon, H. E.; Virchows Arch. f. 
path. Anat. 291: 47, 1933) are described as similar to those in eclampsia, while the arterial 
alterations are like those seen in the kidney. 

Hepatic angiosclerosis is to be found in discrete lesions. The liver should be serially 
sectioned in slices not more than a centimeter in thickness which can then be read, as Favre 
remarks, “like the loaves of a book”. The best macroscopic picture is obtained after the 
gross sections are fixed for 24-48 hours in Bouin’s solution, for example. Suspicious areas 
are then cut with a razor or a very fine knife. The sclerotic lesion is “compact, pierced by 
quite apparent openings.” It is white, often with green-stained areas which darken with 
greater exposure to Bouin’s fixative. There is sharp delimitation of the focus from the 
surrounding hepatic substance. 

The lesion is regarded as inflammatory in origin and is limited to the connective tissues. 
It is located in the “sheaths, the vasculo-biliary pedicles; this term is preferable to that 
of portobiliary spaces. The sheaths are thickened; it is at their e.xpense that there is formed 
an elective sclerosis which, involving only some of these pedicles, never has the extension, 
the generalization which characterizes the cirrhoses (which) always (extend) throughout 
the entire organ.” 

Microscopically, the blood vessels are greatly modified, either considerably dilated or 
contracted and even obliterated. New vessels are formed as the pre-existent channels lose 
their function. The biliary passages actively proliferate and extend by budding. Nerve 
elements are numerous and “often attain a development which one is tempted to call mon- 
strous.” 

In the epithelial portion of the liver, there is vascular and, to a lesser degree, biliary 
stasis. Necrotic foci may be identified which always start in the sclerotic lesions but, in 
general, “one can conclude that the integrity of the glandular parenchyma is one of the 
major characteristics ... of the vascular liver.” 

Some of Favre’s cases had pulmonary lesions in which the connective tissue “vasculo- 
bronchial” sheaths were attacked in similar fashion to the “vasculo-biliary” sheaths of 
the liver. Myocardial sclerotic plaques in the usually enlarged heart are regarded as evi- 
dence of former infarcts and as associated phenomena of hepatic angiosclerosis. Recent 
and older infarcts are considered “the most important and most significant of these renal 
lesions”, unlike the state in malignant nephrosclerosis. 

As for etiology, 12 of 60 patients had suffered from syphilis and 5, from tuberculosis. 
“Nutmeg” liver was found in 11 autopsies. Favre considers that the variety of causative 
factors is not the important feature, but rather the localization of action of the physiologic- 
pathologic mechanism which is initiated and which is always the same. 

Fori Wayne, Indiana 


S. M. Rabson 
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Standards for the Diagnosis and Treatment of Cancer. By the Cancer Committee of the 
Iowa State Medical Society. 160 pp. $1.00. Iowa City, Iowa: Athens Press, 1948. 
This Manual is a second edition of a compendium for the family doctor who “must help 
his patients to meet the threat of cancer, when it comes, with open-eyed courage, with de- 
termination and equanimity, and with some confidence in the weapons already at hand.” 
It begins with consideration of the incidence and general nature of cancer and the need for, 
and methods of, lay and professional education now in use. There follow thirty-two sec- 
tions, each dealing with cancer of a single organ or system under the headings Early Signs, 
Late Signs, History, Diagnosis, Differential Diagnosis, Treatment and Prognosis. A short 
section on fundamentals of radiation therapy follows and there is appended a brief bibliog- 
raphy. 

It is a concise, “admittedly incomplete and in places didactic” presentation of funda- 
mental facts, up-to-date and conservative in its evaluation of the newer forms of therapy 
and diagnostic methods. It suggests biopsy and technic for biopsy in those lesions in which 
such examination is important. There is a surprising amount of well organized information 
in this small book. 

Its first edition, published in 1937, ran to 50,000 copies, and this revision should have wide 
appeal to the practitioner who wants material at hand to refresh his information without 
being buried in a mass of detail. The bibliography, classified into sections on cancer of 
the various organs together with a section on prevention and control, should add to its 
usefulness. 

Kalamazoo, Michigan Hazel R. Phentice 

A-B-C's of Sulfonamide and Antibiotic Therapy. By Perrin H. Long, M.D., F.R.C.P., 
Professor of Preventive Medicine, Johns Hopkins University School of Medicine; Phy- 
sician, The Johns Hopkins Hospital. 231pp. $3.50. Philadelphia and London: W. B. 
Saunders Company, 1948. 

Although there is little of interest in this manual for the clinical pathologist, it is of in- 
estimable value to the practitioner and student of therapy. The book is a masterpiece of 
compactness in its handling of a discussion of the pharmacology of the antibiotics and 
sulfonamides and their clinical application to almost 200 clinical entities. When it is 
realized that a tremendous amount of clinical study is encompassed in this rather small 
text, it becomes apparent that Dr. Long has that rare gift in medical writing of getting to 
the point. 

Detroit Mark Dale 

Roentgen Studies of the Lungs and Heart. By Nils Westerm.^rk, M.D., Director, Depart- 
ment of Radiologj’^, St. Goran’s Hospital, Stockholm, Sweden. A series of lectures de- 
livered at the Center for Continuation Study, University of Minnesota. Edited by 
Leo G. Rigler, M.D., Professor of Radiology, University of Minnesota. 216 pp., 98 
figs. $7.00. Minneapolis: The University of Minnesota Press, 1948. London: Geof- 
frey Cumberlege, Oxford University Press, 1948. 

This book consists of a series of nine lectures given by Westermark at the University of 
of Minnesota, and include the subjects of emphysema, tuberculosis, lung tumor and em- 
bolism. The roentgen findings are based on and correlated with pathologic findings at 
autopsy, films having been made before and immediately after death. In some cases, casts 
of the lungs were made. Despite some controversial points, the book has considerable 
merit and is of value to radiologists, pathologists, and clinicians who are interested in the 
disease of the he.art and lungs. 

Detroit A. R. Bloom 
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Aureoinycin — A New Antibiotic. Annals of the New York Academy of Sciences, Volume 
51, Art. 2, pp. 175-342. New York: New York Academy of Sciences, 1948. 
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Louis H. Dyke, Jr. 

Louis H, Dyke, Jr. was born in Ecuador, South America, June 29, 1909, and came to this 
country as an infant. He received his medical degree from the University of Southern 
California School of Medicine in 1937 and interned at Alameda County Hospital, Oakland, 
California, 1936-37, remaining there as a resident from 1937 to 1940. He served in the 
United States Naval Reserve from March 1941 to January 1946, being released as a Com- 
mander (M.C.). He was a member of the Board of Directors of the Alameda County Blood 
Bank; a member of the American Society of Clinical Pathologists since 1941; a diplomats of 
the American Board of Pathology; a charter member and first President of the recently 
formed California Pathological Society; and Secretar 3 ’'-Treasurer of the San Francisco 
Pathological Societ 3 '. He died February 3, 1948, at his home in Berkeley, California, and 
is survived by his widow and two children, Margaret Mary, 13, and Louis H., Ill, 3 years. 

J A JIBS Day Edgar 

James Day Edgar was born November 16, 1889 at Redfield, South Dakota. A graduate 
of Minnesota University, he received the degree of Bachelor of Medicine in 1915. During 
the First World War he saw military service in Europe. After the Armistice he did notable 
work in the devastated regions of France, German 3 ^ Russia and Poland. In 1919 he was 
made Honorary Professor at the University of Krakow, and the Polish government awarded 
Captain Edgar a medal for work done in the typhus epidemic. In 1921, he became asso- 
ciated with Fitzsimons Hospital, Denver. In the militar 3 ' service, he was assigned to the 
department of pathology of the Universit 3 ' of Oregon Medical School from 19,24 to 1932. 
He then served as pathologist for seven years at the Deaconess Hospital in Spokane, for 
the next seven years at Merc 3 " Hospital, San Diego, and for the last eighteen months at the 
Murphy Memorial Hospital in Whittier, California. He is survived b 3 ’ his wife, Bertha 
Franceska, a resident in Whittier, and b 3 ' his sister, Mar 3 ' Wendell Sowdon of Yonkers, 
New York. Doctor Edgar was a member of the Los Angeles Count 3 ' Medical Association, 
a diplomats of the American Board of Pathology and a fellow of the College of American 
Pathologists. He became a member of the American Societ 3 ' of Clinical Pathologists in 
1933. 


John Stephen Courbt 

John Stephen Couret, son of the late Dr. Maurice J. Couret, died suddenU April 15, 
1948, at the age of 42. He received his medical degree from Tulane University in 1929 and 
served his residency at Hotel Dieu, New Orleans and at Shreveport Charit 3 ' Hospital. He 
served as assistant pathologist under his father at Hotel Dieu through 1946; as Acting di- 
rector of the pathology department, from January through December 1947 ; and as director 
of cardiology, from January 1, 1948, until his death. He was on the facult 3 ^ of Tulane Medi- 
cal School as assistant in surgery, 1933-1934, and instructor in pathology and bacteriology, 
1934-1939. He became a member of the American Society of Clinical Pathologists in 1940. 
He is survived by his wife, Mrs. Ethel Wilson Couret; his mother, Mrs. Elda Bougie 
Couret; and his sister, Mrs. R. Ingram. 

Albert M. Harris 

Albert M. Harris, pathologist at Sioux Valle 3 '' Hospital, Sioux Falls, South Dakota, died 
on January 28, 1948, following an operation for a brain tumor. Dr. Harris was born De- 
cember 17, 1912, in Nebraska and was graduated from the Universit 3 ' of Nebraska in 1939. 
He was a resident in pathology at University Hospital in Omaha for one and one-half 3 'ears, 
and was an instructor in pathology at the University of Arkansas for a similar period. 
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He then served for three and one-half years as chief of laboratory in an army general hospi- 
tal in England. He was connected with the Sioux Valley Hospital from October 4, 1946, 
to his death. He is survived by his widow and four young children. At the time of his 
death, Dr. Harris was conducting research on a simplified urinary test for cancer utilizing 
an extract of ground umbilical cord, urine, ether and rabbit serum, which he had reported 
to be 89 per cent accurate. 


August Henry Schade 

Doctor Schade was born May 31, 1884 in Saginaw, Michigan and died May 15, 1948. 
He was graduated from Toledo Medical College and later became a member of the Medical 
Staff of Robinwood Hospital, Toledo. He joined the National Guard of Ohio in 1910 and 
served on the Mexican Border until 1914. In 1917, he joined the Medical Reserve Force of 
the United States Army and was Commanding Officer of the Base Hospital at Montgomery, 
Alabama until he was sent overseas as a Major in the Medical Corps of the 112th Engineers 
of Cleveland, Ohio. In 1920, he studied with Dr. George Ives, in St. Louis, taking post- 
graduate study in Patholog}^ He became Pathologist for Robinwood Hospital in 1921 and 
remained in this capacity until the time of his death. He was a charter member of the 
American Society of Clinical Pathologists and a Counselor of the Society during the years 
1933 to 1937, inclusive. A charter member of the Ohio Society of Pathologists organized in 
1923, he served as Secretary-Treasurer of this organization until 1946. He was a member 
of the Academy of Medicine of Toledo and Lucas Count}', the Ohio State Medical Society 
and the American Medical Association. 

Grant Orante Favorite 

Grant Orante Favorite died of heart disease. May 4, 1948, at the age of 44. He was 
graduated.from Hahnemann Medical College and Hospital in 1927. He became an associate 
in bacteriology and immunology at Jefferson Medical College in Philadelphia and served as 
professor of bacteriology at his alma mater. During World War II, he was a major in the 
medical corps of the Army of the United States. He served on the staff of the West Jersey 
Hospital in Camden, N. J., where the Grant 0. Favorite Research Laboratory was estab- 
lished and named in his honor. He was a fellow of the American College of Physicians and 
a member of the American Society of Clinical Pathologists since 1941. 

John George Wurtz 

John George Wurtz, of Philadelphia, died January 15, 1948, at the age of 62 of a cerebral 
hemorrhage. Dr. Wurtz received his medical degree from Hahnemann Medical College 
and Hospital in 1907, and interned at the Jefferson Medical College in Philadelphia. Dr. 
Wurtz became a member of the American Society of Clinical Pathologists in 1925. He was 
certified by the American Board of Pathology and was affiliated with the Women’s Homeo- 
pathic Hospital, Philadelphia. 
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General Information 

ORGANIZATION 

In June, 1935, the Section on Pathology and Physiology of the American Medical Asso- 
ciation and the American Society of Clinical Pathologists appointed committees which 
acted jointly to consider the feasibility and necessity of a national qualifying Board. The 
joint committees agreed unanimously that such a Board should be established and pro- 
ceeded to draw up by-laws for the Board. In May, 1936, the American Society of Clinical 
Pathologists and the Section on Pathology and Phj’siology of the American Medical Asso- 
ciation accepted the proposed by-laws, authorized the nomination of four members each 
to the Board and suggested incorporation in the state of Michigan. Approval of the Board 
bj' the Advisory Board for Medical Specialties and the Council on Medical Education and 
Hospitals of the A.M.A. was given. On July 19, 1936, the organization of the Board was 
carried out in Chicago. The original Board of Trustees consisted of Drs. A. H. Sanford, 
F. H. Lamb, A. G. Foord and R. R. Kracke from the American Society of Clinical Patholo- 
gists, and Drs. F. W. Hartman, E. B. Krumbhaar, H. T. Karsner and J. J. Moore from the 
Section on Pathology and Physiology of the American Medical Association. 

Officers elected were; Dr. A. H. Sanford, President; Dr. F. H. Lamb, Vice-President; and 
Dr. F. W. Hartman, Secretary-Treasurer. These officers served until 1916. 

Dr. H. T. Karsner of the A. M. A. Section and Dr. A. G. Foord of the A. S. C. P. whose 
terms on the Board expired in 1938, were renominated by their respective organizations and 
were re-elected by the Board. 

Dr. E. B. Krumbhaar, who had served as a member of the Board since its inception, re- 
signed in 1910, and his resignation was regretfully accepted. Dr. N. Chandler Foot of 
New York was elected by the Board to fill Dr. Krumbhaar’s unexpired term. Drs. A. H. 
Sanford and F. H. Lamb were renominated to the Board by the American Society of Clin- 
ical Pathologists, and Drs. J. J. Moore and F. W. Hartman were renominated by the Section 
on Pathlogy and Physiology of the American Medical Association. 

At the fall meeting in 1912 two new members. Dr. Paul R. Cannon, Professor of Pathol- 
ogy of the University of Chicago and Dr. Robert A. Moore, Professor of Pathology of Wash- 
ington University, St. Louis, were elected to the Board under the provision that trustees 
at large could be elected at the discretion of the Board itself. 

In 1943, at its annual business meeting, the American Society of Clinical Pathologists 
made no nomination for the Board of Pathology in view of the fact that the Section on 
Pathology and Physiolog 3 ' of the American Medical Association held no meeting and made 
no nomination. In accordance with the bj’-laws, Drs. Roy R. Kracke and N. C. Foot re- 
mained on the Board until new nominations would be made and elections held. 

In 1944, Dr. Roy R. Kracke and Dr. Alvin G. Foord of the American Society of Clinical 
Pathologists and Dr. H. T. Karsner of the Section on Pathology and Plwsiology of the 
American Medical Association had completed two terms and, therefore, under the b^'-laws, 
were not eligible for re-election. Dr. James B. McNaught, Professor of Patholog}^, Uni- 
versity of Colorado, and Dr. F. William Sunderman, Director of Laboratories, Cleveland 
Clinic, were nominated by the American Society of Clinical Pathologists and elected b\' the 
Board. Dr. Shields Warren of Harvard Medical School was nominated as the new member 
bj' the Section on Pathologj^ and PhysiologjL and Dr. N. C. Foot was renominated. In 
addition, the Board elected a third member-at-large, Dr. R. Philip Custer of the Presbj'- 
tcrian Hospital, Philadelphia. 

The annual meeting of the Board in 1946 was a most important one. Four members of 
the Trustees who had served since the founding, Dr. Arthur H. Sanford, Dr. Frederick H. 
Lamb, Dr. F. W. Hartman and Dr. J. J. Moore, had served two terms. With the election 
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of their successors, the Board of Trustees was made up entirely of those who had not par- 
ticipated in the initial organization. Dr. James W. Kernohan of the Mayo Foundation and 
Dr. R. Philip Custer (a member-at-large). were nominated by the A. M. A. Section; and the 
American Society of Clinical Pathologists nominated Dr. Edwin W. Schultz of Stanford 
University and Dr. Joseph A. Kasper of Herman Kiefer Hospital, Detroit. 

In October, 1948, at the annual business meeting. Dr. Roger D. Baker, Professor of Pa- 
thology, Medical College of Alabama, was elected to the Board as Dr. Paul R. Cannon’s suc- 
cessor. Dr. Cannon had finished his term and due to the pressure of his other activities, 
asked to be relieved of his duty to the Board. 

Officers of the Board elected in 1946 were re-elected in 1948, as follows: Dr. N. Chandler 
Foot, President; Dr. F. William Sunderman, Vice-President; and Dr. Robert A. Moore, 
Secretary-Treasurer. 


PURPOSES OF THE BOARD 

A. To encourage the study and promote the practice of pathology; 

B. To elevate the standards and advance the cause of pathology, by encouraging its study 
and improving its practice ; 

C. To determine the competence of those wishing to practice the specialty of pathology 
and to arrange, conduct, and control investigations and examinations to determine 
the qualifications of such individuals who voluntarily apply for the certificates issued 
by the corporation; 

D. To grant and issue certificates in the special field of pathology to voluntary applicants 
therefor and to maintain a registry of holders of such certification; 

E. To serve the public, the medical profession, hospitals, and medical schools by preparing 
and furnishing lists of specialists who have been certified by the corporation. 

VALUE OP THE CERTIFICATE 

Judging from the experience of other specialties maintaining a certifying board, it is 
anticipated that the certificate will be of value in that the medical profession, the lay public, 
and hospital administrators will utilize certificates from the Board as a means of dis- 
criminating between those who are thoroughly qualified in pathology and those who are 
not. Lists of those holding certificates will be made available from time to time through 
the publication of the same in pamphlets and in national medical journals. 

BOARD NOT AN EDUCATIONAL INSTITUTION 

The Board is in no sense an educational institution and the certificates of the Board are 
not to be considered degrees. Therefore, the certificate does not confer on any person legal 
qualifications, privileges, or license to practice medicine or the specialty of pathology. The 
Board does not purport in any way to interfere with or limit the professional activities of 
any licensed physician. Its chief aim, as stated above, is to standardize the qualifications 
for the specialty of pathology and to issue certificates to those voluntarily complying with 
the requirements of the Board. 


GENERAL REQUIREMENTS 

A. General qualifications: 

1. Satisfactory moral and ethical standing in the profession; 

2. License to practice medicine or a certificate of the National Board of Medical Exam- 
iners ; 

3. Membership or associate membership in the American Medical Association, or mem- 
bership in a national society acceptable to the Board by citizens of the United States. 
(At present, these include the American Association of Pathologists and Bacteriolo- 
gists, the American Society of Clinical Pathologists, the American Medical Associa- 



GENERAL INFORMATION 


3 


tion, or the American Society for Experimental Pathology.) For citizens of other 
countries, membership in a national medical society of that country is required; 

4. The applicant must devote his time primarily and principally to the practice of 
pathology. 

B. Professional education: 

1. Graduation from a medical school in the United States approved by the Council on 
Medical Education and Hospitals of the American Medical Association, or gradua- 
tion from a medical school in other countries acceptable to the Board. 

C. Special training and experience : 

1. The Board admits candidates to examinations who are otherwise eligible and who 
have had either of the two following types of training and experience: 

a. After five years, if four of the five years have been in institutions approved by the 
Council on Medical Education and Hospitals of the American Medical Association 
or by the Board ; or 

b. After eleven years, if none of the training and experience has been in institutions 
so approved. 

2. The specific requirements for those acceptable after five years are as follows: 

a. Pathologic anatomy only : 

(1) Four years of supervised study and .training in an institution approved for 
residency training in pathologic anatomy by the Council on Medical Educa- 
tion and Hospitals of the American Medical Association or by the Board. It 
is immaterial whether the candidate holds the title of resident or fellow or 
assistant. Candidates may, at their own election, substitute not to exceed 12 
months of a straight or rotating clinical internship or a fellowship or instruc- 
torship in any of the preclinical departments of a university for 1 of the 4 
years. In addition, time, not to exceed 12 months, spent in a department of 
pathology of an approved school of medicine after the completion of the second 
year of undergraduate study may be counted for full credit toward the four 
years. 

(2) One additional year which may be a continuation of the preceding or may be 
independent practice of pathologic anatomy in a hospital approved by the 
American Medical Association or other institutions acceptable to the Board. 

b. Clinical pathology only ; 

(1) Four years of supervised study and training in an institution approved for 
residency training in clinical patholog}'^ by the Council on Medical Education 
and Hospitals of the American Medical Association or by the Board. It is 
immaterial whether the candidate holds the title of resident or fellow or as- 
sistant. Candidates may, at their own election, substitute not to exceed 12 
months of a straight or rotating clinical internship or a fellowship or instruc- 
torship in any of the preclinical departments of a university, for 1 of the 4 
years. Candidates, holding also a master’s or doctor’s degree in a special 
field of clinical pathology (bacteriology, serology, chemistry, parasitology or 
hematology) may obtain time credit for not more than 12 to 24 months toward 
the four years for this work, regardless of whether it was taken before or after 
the medical degree . The evaluation of time credit will depend on how much of 
the broad field of clinical pathology was covered in the graduate work. 

(2) One additional year which may be a continuation of the preceding or may be 
independent practice of clinical pathology in a hospital approved by the 
American Medical Association or other institutions acceptable to the Board. 

c. Pathologic anatomy and clinical pathology; 

(1) Four years of supervised study and training divided as follows: 

(a) Two years of supervised study and training in pathologic anatomy as 
outlined in the preceding paragraph C-2-a-(l). 
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(b) Two years of supervised study and training in clinical pathology as out- 
lined in the preceding paragraph C-2-b-(l). Candidates declared eligible 
before July 1, 1952, may at their own election substitute one year (12 
months) of a straight or rotating clinical internship for one year of this 
special training in clinical pathology. After July 1, 1952, all candidates 
applying for both pathologic anatomy and clinical pathology will be re- 
quired to have two years of supervised training in clinical pathology. 

(2) One additional year which may be a continuation of the preceding or may be 
independent practice of both pathologic anatomy and clinical pathology in a 
hospital approved by the American Medical Association or other institutions 
acceptable to the Board. After July 1, 1952, candidates who elect to claim 
credit of 1 ye r for a clinical internship must take this fifth year as supervised 
study and training in clinical pathology in institutions approved for residency 
training in clinical pathology by the Council on Medical Education and Hos- 
pitals of the American Medical Association or bj' the Board. Candidates de- 
clared eligible after July 1, 1952, who do not take a clinical internship, may af- 
ter 4 years of training, as outlined in C-2-c-(l)-(a) and (b), spend the fifth 
year in independent practice in an institution or laboratory acceptable to the 
Board. 

Note: As outlined in the preceding paragraphs, the total time requirements 
of the Board are unchanged after July 1, 1952, namely, five years of study or 
practice after graduation from medical school (with exceptions noted in sec- 
tions C-2-a-(l) and C-2-b-(l)). 

3. The specific requirements for those acceptable after 11 years are as follows: 

a. The practice of pathology under circumstances acceptable to the Board for a period 
of not less than 11 years. At the election of the candidates, a period not to exceed 

1 year of straight or rotating clinical internship may be substituted for 1 of the 11 
years. For those candidates in this category who have had some special study 
and training in pathologic anatomy or clinical pathology acceptable under para- 
graphs C-2-a, b, or c, double time credit will be allowed. Thus, if a person has 

2 years of acceptable supervised study and training, only 7 years of practice are 
required. 

D. Special qualifications: 

1. Prior to December 31, 1947, the Board at its discretion certified candidates without 
examination, if the following conditions were met as of July 1, 1939: 

a. That the candidate had been for a period of 5 years of professorial rank in a depart- 
ment of pathology in an approved medical school, or 

b. That the candidate had been practicing pathologj' for 10 years in a senior position 
in a hospital having an adequate department of pathology, approved by the Coun- 
■cil on Medical Education and Hospitals of the American Medical Association, or 
in an institution acceptable to the Board. 

CREDIT FOR MILITARY SERVICE 

Credit may be allowed for training and experience in pathology in the Federal Services 
during the period from July 1, 1940 to June 30, 1947. This credit for training or e.xperience 
or both is given on an individual basis and will depend upon the opportunity the applicant 
has had, as indicated by his or her medical service record in the specialtj”- of pathology. 

After July 1, 1947, credit for those in military services will be given on the same basis as 
it is in civilian institutions, except that the rule in the preceding paragraph will not apply 
to reserve officers who continue on active duty or are called to active duty after that date. 
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SUBSPBCIALTIES OP PATHOLOGY 
{In Force after July 1, 1948) 

Candidates who have met all general requirements and who have successfully passed the 
examination in pathologic anatomy and clinical pathology may apply for special designa- 
tion of a subspecialty of pathologic anatomy or clinical pathology. The Board, at its 
discretion, may approve this application, and after the candidate has successfully passed a 
prescribed examination, will issue a certificate designating the subspecialty, reading “Path- 
ologic Anatomy (Neuropathology)”, “Clinical Pathology (Clinical Bacteriology)”, etc. 

Candidates who have met all general requirements and who have had five years of special 
training and experience in a special field of pathology which is acceptable to the Board may 
apply to the Board for certification in that special field. The Board, at its discretion, may 
approve this application, and after the candidate has successfully passed a prescribed ex- 
amination, will issue a certificate reading “Neuropathology”, “Clinical Bacteriology”, etc. 


APPLICATION BLANK AND FEE 

Application must be made on the special form which may be procured from the Secretary 
and forwarded with other required credentials and the application fee. An application 
cannot be given consideration by the Board unless it is accompanied by the application fee. 

The application or examination fee for candidates is $50.00. If the candidate fails in his 
examination, he will be admitted to a second examination after one year, but not later than 
three years, without additional fee. After two re-examinations, the applicant must file a new 
application and pay an additional fee before a fourth examination will be given. 

The application fee of S50.00 has been determined after careful consideration and is based 
on actual estimates of the expense of examination and administration. None of the Board 
members receive any compensation for their services except actual expenses incurred. 

If the applicant, for any reason, is deemed ineligible for examination by the Board, his 
fee will bo returned; however, the application fee is not returnable after the candidate has 
officially been accepted, and notified to report for examination. 

EXAMINATIONS 

Written and oral e.xaminations will be held at the discretion of the Board at or near the 
time and place of national medical meetings. If a number of applications from any region 
of the country are received, an e.xamination in conjunction with a national medical meet- 
ing in that section will be arranged so that the financial outlay of the applicant in meeting 
the examiners will be as small as possible. 

The examinations are to be based on the broad principles of pathology with emphasis 
on diagnosis, interpretation, and technic. The applicant may apply for certification in 
either pathologic anatomy or clinical patholog 3 ' or both. 

The examination in pathologic anatomy consists of a written test, an oral examination 
on gross pathology and a practical examination in microscopic pathology. The examina- 
tion in clinical pathology consists of a written test and an oral and practical examination 
in the six phases of clinical pathology: bacteriology, hematology, clinical chemistry, para- 
sitology, serology and clinical microscopy. 

DEFINITIONS 

1 . Pathologic anatomy is that branch of pathology which deals with the morphologic aspects 

of disease, recognition being given that that definition covers two phases of pathology. 

a. The applied phase wdth special attention to the description and diagnosis of gross and 

microscopic specimens; and 

b. The academic phases of teaching and general morphologic diagnosis. 
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2. Clinical pathology is that branch of pathology which deals with bacteriology, immunol- 
ogy, clinical chemistry, parasitology, hematology, endocrinology, arid clinical micros- 
copy, the application of the physical and biological sciences to the diagnosis, prognosis 
and treatment of disease. 


REVOCATION OP CERTIFICATES 

Certificates issued by the American Board of Pathology are subject to the provision of 
the Articles of Incorporation, No. II, Section 4. Any certificate issued by the Board of 
• Trustees shall be issued subject to revocation in the event that: 

1. The physician or party so certified shall have made any misstatement or misrepresenta- 
tion of a material fact in his application, or in any other communication to the Board or 
its representatives, which misstatement or misrepresentation affected the eligibility 
of the physician or party so certified; 

2. The issuance of such certificate has been made contrary to or in violation of any of the 
rules, laws, or regulations of this corporation; 

3. It is ascertained that the physician or party so certified is not eligible in fact to receive 
such certificate; 

4. The physician or party receiving such certificate shall, prior to the issuance of such cer- 
tificate or thereafter, have been convicted by a court of competent jurisdiction of a 
felony or of any misdemeanor, which misdemeanor in the opinion of the Board of Trus- 
tees, shall involve moral turpitude; 

5. The physician or party receiving such certificate shall, prior thereto or thereafter, have 
his license to practice medicine revoked; 

6. The ph 3 'sician or party receiving such certificate shall be expelled from any of the socie- 
ties or organizations that made him eligible to this corporation as an applicant for such 
certificate. 

CRITERIA FOR APPROVAL OF INSTITUTIONS FOR TRAINING IN PATHOLOGY 

In Sections C-2-a, C-2-b, and C-2-c of the General Requirements, it is stated that candi- 
dates must have certain periods of supervised study and training. The American Board of 
Pathology, in cooperation with the Council on Medical Education and Hospitals of the 
American Medical Association, certifies hospitals in the United States as satisfactory for 
this supervised study and training. Lists of these hospitals are published in the Educa- 
tional Number of the Journal of the American Medical Association each year. In addition, 
the American Board of Pathologj’’ recognizes certain hospitals outside the United States 
and certain laboratories not connected with hospitals in the United States. Inquiries con- 
cerning these should be directed to the Secretary of the Board. 

The general criteria for approval of hospitals and laboratories are both qualitative and 
quantitative. On the score of quality, consideration is given to the qualifications of the 
Director of Laboratories and the associates and assistants, the supervision of work of the 
person in training, the excellence of the educational program, and the exactness and com- 
pleteness of the laboratory work performed. On the score of quantity, consideration is 
given to .the volume and distribution of laboratory work, both in absolute numbers and in 
relation to the size of the hospital, to the diversity and completeness of tests performed, to 
the size and equipment of the laboratory, and to the number of professional and nonpro- 
fessional personnel in relation to the volume of work. 

In general, the qualitative standards will determine whether or not a hospital or labora- 
tory is approved, and the quantitative standards will determine whether the approval is 
for 1, 2, 3, or 4 years of credit toward the requirements of the Board. 

In evaluation of applications the Board takes into consideration the following criteria: 
1. Director of laboratories or pathologist: 

a. It is required that the responsible head of the laboratory hold the certificate of the 
American Board of Pathology in the subject for which the hospital is approved, or 
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be eligible for certification, and that he or she spend full-time in the hospital. Full- 
time is not interpreted in terms of hours, but rather that the director have no obliga- 
tions outside the one approved hospital e.\cept in a university department of pathol- 
ogy where he and the residents have an opportunity to participate in the educational 
program; 

b. In special instances, the equivalent of full-time by two or more qualified individuals 
will be accepted and one person need not spend the entire working day in the labora- 
tory; 

c. In special instances, two or more hospitals will be approved as a unit with a single 
full-time director of laboratories if it is apparent that a satisfactory training program 
can be conducted; 

d. In hospitals with over 350 beds, it is expected that the professional staff, in addition 
to the pathologist, will include one or more persons with special training and qualifi- 
cations in the subspeeialties of clinical pathology. 

2. Technicians: 

There are no absolute criteria, but it is c.xpected that the number of technicians will 
be proportional to the volume of laboratory work and that, insofar as possible, the 
technicians will hold the certificate of the Registry of Medical Technologists of the 
American Society of Clinical Pathologists. 

3. Floor space of laborator 3 ': 

In general, it is believed that the size of the laboratory should be related to the size of 
the hospital and the volume of laboratorj'' work. A minimal ratio is 4 square feet of 
space in the laboratory, including morgue and autopsj' room, for each bed in the hospital. 

4. Equipment for the laboratory; 

The variety and completeness of laboratory tests performed depends on the size of the 
hospital. In all hospitals there should be facilities for the more common tests in clin- 
ical pathology, for study of surgical specimens, and for performance of autopsies. In 
larger hospitals, the variety of tests performed should be larger and in hospitals with 
over 500 beds all recognized laboratory procedures should be available for study and 
treatment of the patients. 

5. Autopsy percentage: 

No institution with a percentage of less than 15 will be approved, and those institutions 
with percentages between 15 and 40 will be given special scrutiny. 

6. Examination of surgical specimens; 

All surgical specimens should be sent to the laboratory for gross examination, and 
microscopic examinations should be made unless there are general or special reasons not 
to do so. 

7. Indices; 

There should be indices according to the names of the patients and the diagnoses of all 
surgical and autopsy material. Indices of clinical pathology are left to the discretion 
of the hospital. 

8. Museum: 

There should be available fixed anatomic and pathologic specimens for study by the 
staff in proportion to the size of the hospital. Properly filed and indexed color photo- 
graphs may in part be substituted for museum specimens. 

9. Library: 

A reasonably complete library of modern books and recent unbound and bound journals 
should be available to the hospital, and the more commonly used books and journals 
should be on hand in the laboratory. 

10. Educational program: 

The work of the person in training should be supervised. Conferences, seminars, 
journal clubs, and demonstrations should be conducted as frequently as the volume of 
material and the size of the staff justifies. A clinicopathologic conference must be held 
at least every 2 weeks. 
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11. Volume of laborator 3 r work: 

a. As indicated in the following categories, no hospital with less than 75 autopsies, 1000 
surgical specimens, and 25,000 tests in clinical pathology annually will be approved 
(Category D), except as outlined in the following paragraphs. It is the belief of 
the Board that less material than this is inadequate for the training of a pathologist. 

b. In the field of clinical pathology, there should be a reasonable diversification of tests 
and in each categorj’’ there should be sufficient absolute volume to provide training 
and experience. There are no absolute criteria, but special scrutiny will be given to 
a hospital in which there is not a reasonable diversification and variety. 

c. In the field of pathologic anatomy, a deficiency in either autopsies or surgical speci- 
mens maj' be made up bj^ an excess of the other, if the deficiency does not exceed 20 
per cent of the minimum required in the ratio of 1 autopsy to 75 surgical specimens. 
Thus in a hospital approved for one year in pathologic anatomy and clinical pathol- 
ogy, the minimums are 75 autopsies and 1000 surgical specimens. If a hospital has 
2500 surgical specimens, it is acceptable if there are only 60 autopsies. 

If a hospital has met these minimal qualitative and quantitative standards, it will then, 
on the basis of the following quantitative standards, be approved for 1, 2, 3 or 4 years 
of training in pathologic anatomy, or clinical pathology, or both, or some special field as 
shown for the number of residents indicated. 

Category A. In both pathologic anatomy and clinical pathology for 4 years (as required 
of all candidates seeking certification in both fields who are examined after July 1, 1952). 
Minimum: 150 autopsies, 1750 surgical specimens, and 65,000 tests in clinical pathology 
for 4 residents. Additional resident for each 50 autopsies or 500 surgical specimens, or 

20,000 tests in clinical pathology. 

Category B. In both pathologic anatomy and clinical pathology for 3 years. This meets 
all requirements of the Board for supervised training until July 1, 1952. Candidates exam- 
ined after that date who seek certification in both subjects must take an additional jmar of 
supervised training in clinical pathology or pathologic anatomy, in another hospital, which 
is approved for the deficiency of training required. 

Minimum: 125 autopsies, 1500 surgical specimens, and 50,000 tests in clinical pathology 
for 3 residents. Additional resident for each 50 autopsies, 500 surgical specimens, or 

20,000 tests in clinical pathology. 

Category C. In both pathologic anatomy and clinical pathology for 2 years. Candidates 
taking two years in these institutions must have an additional year (2 years after July 1, 
1952) in an institution in categorj-^ A, B or D. 

Minimum: 100 autopsies, 1250 surgical specimens, and 40,000 tests in clinical pathology 
for 2 residents. Additional resident for each 50 autopsies, or 500 surgical specimens, or 

20,000 tests in clinical pathologJ^ 

Category D. In both pathologic anatomy and clinical pathology for 1 jmar. Candidates 
taking training in these institutions must have an additional 2 jmars (3 years after July 1, 
1952) in institutions which are approved for the deficiency of training required. 

Minimum: 75 autopsies, 1000 surgical specimens and 25,000 tests in clinical pathology 
for 1 resident. Additional resident for each 50 autopsies, or 500 surgical specimens, or 

20,000 tests in clinical pathology. 

Category E. In pathologic anatomy only, for 3 or more years. Candidates taking all 
training in these institutions will not be eligible for certification in clinical pathology unless 
an additional year (2 jmars after July 1, 1952) is taken in clinical pathology in institutions 
which are approved for the deficiency of training required. 

Minimum: 175 autopsies and 1500 surgical specimens for 3 residents. Additional resi- 
dent for each 50 autopsies or 500 surgical specimens. 

Category F. In pathologic anatomy only, for 2 jmars. Candidates taking training in 
these institutions will not be eligible for certification in clinical pathology unless they take 
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one additional year full time in clinical pathology (2 years after July 1, 1952) in institutions 
which are approved for the deficiency of training required, and will be eligible in pathologic 
anatomy only if another year is taken in another institution which is approved for one or 
more years in pathologic anatomy. 

Minimum: 125 autopsies and 1250 surgical specimens for 2 residents. Additional resi- 
dent for each 50 autopsies or 500 surgical specimens. 

Category G. In pathologic anatomy only, for 1 year. Candidates training in these in- 
stitutions will not be eligible in both pathologic anatomy and clinical pathology unless they 
take an additional year in pathologic anatomy and an additional year (2 years after Ju^- 

1, 1952) in institutions which are approved for these periods of training. Candidates 
seeking certification in pathologic anatomy o'nly must study an additional 2 j-ears in insti- 
tutions which are approved for that period of training. 

Minimum: 75 autopsies and 1000 surgical specimens for 1 resident. Additional resident 

for each 50 autopsies or 500 surgical specimens. 

Category H. For postmortem part of pathologic anatomy for 2 years. Credit is never 
allowed for more than 2 jmars. Candidates taking training in these institutions may pursue 
further training as follows: 1. For patlmlogic anatomy only. An additional year in an in- 
stitution in category A, B, C, E, F or G with assignment to surgical pathology principally. 

2. For pathologic anatomy and clinical pathology. An additional year (two years after 
July 1, 1952) in an institution in category A, B, C, B, M or IS! with assignment to clinical 
pathology and 5 year assigned to surgical pathology principally , in an institution in category 
A, B, C or J. 

Minimum: 125 autopsies for 2 residents. An additional resident for each 60 autopsies. 

Category I. For postmortem part of pathologic anatomy for 1 year. Candidates taking 
training in these institutions may pursue further training as follows: 1. For pathologic 
anatomy only. An additional two j-ears in an institution in category A, B, C, E, F or G 
with general assignments. 2. For pathologic anatomy and clinical pathology. An addi- 
tional year (2 years after July 1, 1952) in an institution in category A, B, C, L, M or N 
with assignment to clinical pathology and 1 year to an institution in category A, B, C, 
E, F or G. 

Minimum: 75 autopsies for 1 resident. 

Category J. Surgical pathology part of pathologic anatomy for 1 year. Credit is never 
allowed for more than 1 year and the director of the laboratory must hold the certificate of 
the American Board of Pathology in pathologic anatomy or be eligible for certification. 
Candidates training in these institutions may pursue further training as follows: 1. For 
pathologic anatomy only. An additional 2 years in an institution in category H or in an 
institution of category A, B or C with assignment to postmortem pathology only. 2. For 
pathologic anatomy and clinical pathology. An additional year (2 years after July 1, 
1952) in an institution in category A, B. C, L, M or N with assignment to clinical pathology 
full time, and an additional year to an institution in category A, B, C, D, E, F, G or H 
with assignment to postmortem pathology full time. 

Minimum: 2000 surgical specimens for 1 resident. An additional resident for each 1000 

surgical specimens. 

Category K. Special pathology as part of pathologic anatomy. Credit for not to exceed 
i the time credit (1 year if seeking certification in pathologic anatomy only, 6 months if 
seeking both pathologic anatomy and clinical pathology) of candidates applying in patho- 
logic anatomy may be taken in special laboratories with limited activities such as neuro- 
pathology, orthopedic pathology, ophthalmic pathology, etc. The candidate who receives 
credit in this category may, on request, have the field of special pathology designated on 
the certificate of the Board. 

Category L. Clinical pathology for 3 or more years. Candidates taking 3 years of train- 
ing in these institutions will not be eligible for pathologic anatomy unless they take an 
additional 2 years in institutions approved for pathologic anatomy. 
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Minimum; 100,000 tests in clinical pathology for 3 residents. Additional resident for 

each 50,000 tests. 

Category M. Clinical pathology for 2 years. Candidates taking 2 years’ training in these 
institutions must take the same additional training as in category L to be eligible for patho- 
logic anatomy also. To be eligible for clinical pathology only, an additional year of clinical 
pathology must be taken in an approved institution. 

Minimum; 75,000 tests in clinical pathology for 2 residents. An additional resident for 

each 50,000 tests. 

Category N . Clinical pathology for 1 year. Candidates taking training in those institu- 
tions must take an additional 2 years in an institution in category A, B, C, L or M assigned 
to clinical pathology for eligibility in clinical pathology only. To be eligible in pathologic 
anatomy and clinical pathology, an additional 2 years in approved institutions is required. 

Minimum; 50,000 tests in clinical pathology for 1 resident. 

Category 0. Special clinical pathology as part of clinical pathology. Candidates apply- 
ing for clinical pathology only may receive credit for not in excess of } of the training period 
(1 year if seeking certification in clinical pathology onlj”^, six months if seeking both patho- 
logic anatomy and clinical pathology) for work in a special field of clinical pathology, such 
as bacteriology, serology, etc. Under these circumstances, on request, the special field 
will be designated on the certificate of the Board. 

Category P. Research; Residence in certain institutions in which full time is devoted to 
research with a direct application to the practice of pathologic anatomy or clinical pathol- 
ogy may be accepted for credit not to exceed one-third the time requirement (20 months if 
no clinical internship, 16 months if a clinical internship was taken) . The Board encourages 
research and believes that all candidates should carry on investigation during their training 
in all institutions. Therefore, this category is only for those wishing to do full-time re- 
search. 
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McManus, J. F. A., Medical College of Alabama {Pathologic anatomy) 

Posey, L. C., Medical Arts Bldg, {Clinical pathology and pathologic anatomt/) 

Wert, Earl B., Providence Hospital {Pathologic anatomy) 

GADSDEN 

Busli, J. D., Jr., Baptist Memorial Hospital {Clinical pathology and pathologic anatomy) 

MOBILE 

Wise, I. iMilton, 58 St, Joseph St, {Clinical pathology) 

MONTGOMERY 

Lafferty, Charles R., St. Jfargarct's Hospital {Clinical pathology and pathologic anatomy 
Trumper, Abraham, 228 Bell Bldg. {Clinical pathology) 

TUSKALOOSA 

Beck, James S. P., Druid City Hospital {Clinical pathology and pathologic anatomy) 

TUSKOGEE 

Quinland, W. S., Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 


ARIZONA 


PHOENIX 

Frost, Thomas T., 15 E. Monroe St. (Clinical pathologf and pathologic anatomy) 
Williams, Onie O., 2020 N. Ilth Ave. (Clinical pathdoyy and pathologic anatomy) 
Wood, Harold, Good Samaritan Hospital (Pathologic anatomy) 

TUCSON 

Fuller, Ralph H., St. Mary’s Hospital, St. Mary’s Road (Pathologic anatomy) 
Hirsh, Louis, Tucson Medical Center (Clinical pathology and pathologic anatomy) 


ARKANSAS 


FAYETTEVILLE 

Hoge, Solomon F., Veterans Administration (Clinical pathology and pathologic anatomy) 

LITTLE ROCK 

KUbury, Merlin Joe, 926 Donaghey Bldg. (Clinical pathology and pathologic anatomy) 

Nettleship, Anderson, University of Arkansas, Medical School (Clinical pathology and pathologic anatomy) 
Schwander, Howard, University of Arkansas Medical School (Pathologic anatomy) 

NORTH LITTLE ROCK 

Wilbur, Ernest Lloyd, Veterans Administration Hopital (Pathologic anatomy) 
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CALIFORNIA 


ALHAMBRA 

Anderson, Melvin W., 21 South Chapel {Clinical pathology and pathologic anatomy) 

BAKERSFIELD 

Kirshbaum, J. D., Kern General Hospital {Pathologic anatomy) 

BERKELEY 

Buck, Leonard \V., University of California School of Medicine {Pathologic anatomy) 

Fishback, Hamilton R., Herrick Hospital {Clinical pathology and pathologic anatomy) 

Singman, David, 3000 Regent St. {Clinical pathology and pathologic anatomy) 

BEVERLY HILLS 

Melnick, Perry J., 300 S. Beverly Drive {Clinical pathology and pathologic anatomy) 

CAMP HAAN 

Rubenstein, Victor G,, Station Hospital {Clinical pathology) 

CORONA 

McCandless, Carl M., U. S. Naval Hospital {Clinical pathology and pathologic anatomy) 

FRENCH CAjMP 

Schneider, Harry J., San Joaquin General Hospital {Pathologic anatomy) 

FRESNO 

Bocian, J. J., 3264 Huntington {Pathologic anatomy) 

GLENDALE 

Andrews, Vernon Lee, 1825 Verdugo Vista Rd. {Clinical pathology and pathologic anatomy) 

Brown, Albert F., 318 N. Central Ave. {Clinical pathology and pathologic anatomy) 

Curtis, Gilbert DeWitt, 509 Hill Drive {Clinical pathology and pathologic anatomy) 

Kimball, Theodore S., 318 N. Central Ave. {Clinical pathology and pathologic anatomy) 

LOMA LINDA 

Hoxie, Edwin G., College of Jledical Evangelists {Clinical pathology and pathologic anatomy) 

Small, Carrol S., College Medical Evangelists {Clinical pathology and pathologic anatomy) 

LONG BEACH 

Tuta, Joseph A., Seaside Memorial Hospital {Clinical pathology and pathologic anatomy) 

Zundell, Joseph L., U. S. Naval Hospital {Clinical pathology and pathologic anatomy) 

LOS ANGELES 

Bettin, Mona E., 727 W. Seventh St. {Clinical pathology and pathologic anatomy) 

Bonynge, Charles W., 1930 Wilshire Blvd. {Clinical pathology) 

Budd, John W., 1407 S. Hope St. {Clinical pathology and pathologic anatomy) 

Butt, Edward Merchant, 1200 N. State St. {Clinical pathology and pathologic anatomy) 

Camero, Anthony R., 657 S. Westlake Avenue (Clinical pathology and pathologic anatomy) 

Dale, Charles L., 304 N. Boyle Ave. {Clinical pathology and pathologic anatomy) 

Edmeades, Donald T., 201 S. Beloit Ave. {Clinical pathology and pathologic anatomy) 

Edmondson, Hugh A., 1200 N. State St. {Pathologic anatomy) 

Fisher, H. Russel, Moore- White Clinic, 571 S. Bonnie Brae {Clinical pathology and pathologic anatomy) 
Friedman, Nathan B., Cedars of Lebanon Hospital {Pathologic anatomy) 

Goldblatt, Harry, Cedars of Lebanon Hospital, 4833 Fountain Ave. {Clinical pathology and pathologic anatomy) 
Hall, Ernest M., University of S. California Medical School {Clinical pathology and pathologic anatomy) 
Hammack, Roy W., 657 S. Westlake Ave. {Clinical pathology and pathology anatomy) 

Hirst, Albert E., Jr., Los Angeles County General Hospital {Pathologic anatomy) 

Huntington, Robert W., Jr., 1200 N. State St. {Clinical pathology and pathologic anatomy) 

Hyland C. JI., 4545 Sunset Blvd. {Clinical pathology and pathologic anatomy) 
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Kahler, James E., 2131 ~W. "Third St. {Clinical paihologif and pathologic anatomi/) 

Kaplan, Leo, Veterans Administration Center, Residence JV23S {Clinical pathology and pathologic anatomy) 
Knutti, Ralph E., 4614 Sunset Blvd. {Pathologic anatomy) 

•Maner, George D., 657 S. Westlake Ave. {Clinical pathology and pathologic anatomy) 

Osborne, Roland H., 312 N. Boyle Ave. {Clinical pathology and pathologic anatomy) 

Palmer, J. J., Veterans Administration Center, Wilshire & Sawtelle Blvds. (Pathologic anatomy) 

Pratt, Orlyn B., 312 N. Bojde Ave. (Clinical pathology and pathologic anatomy) 

Sommer, Melvin L., 1207 Third Ave. (Cltm'col pathology and pathologic QnofoTnt/) 

Straus, Reuben, 4833 Fountain Ave. {Clinical pathology and pathologic anatomy) 

Stuurman, Sheldon H., 3875 Wilshire Blvd. (Pathologic anatomy) 

Tragerman, L. J., 657 S. Westlake Ave. {Clinical pathology and pathologic anatomy) 

Wright, Angus, 657 S. Westlake Ave. (Pathologic anatomy) 

OAKLAND 

Baker, Charles F., Samuel Merritt Hospital (Pathologic anatomy) 

Fishken, B. G,, Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 

Gerstl, Bruno, Veterans Administration Hospital (Pathologic anatomy) 

Glenn, Robert A., Samuel Merritt Hospital (Clinical pathology and pathologic anatomy) 

Herrmann, Walter W., Veterans Administration Hospital (Pathologic anatomy) 

Michael, Paul, 434 30th St. (Clinical pathology and pathologic anatomy) 

Moore, Gertrude, 353 30th St. (Clinical pathology and pathologic anatomy) 

Oldt, Mary Ruth, Mills College (Clinical pathology and pathologic anatomy) 

Parsons, Robert J., 2701 14th Ave. (Pathologic anatomy) 

'Shaver, John S., U, S. Naval Hospital (Clinical pathology and pathologic anatomy) 

Walker, George A., %F. E. Davis, 5900 Ovoac Ave. (Pathologic anatomy) 

OLIVE VIEW 

Bogen, Emil, Olive View Sanatorium (Clinical pathology and pathologic anatomy) 

PACIFIC GROVE 

Simard, Ernest E., 482 Pine Ave. (Clinical pathology and pathologic anatomy) 

PALM SPRINGS 

Marks, Sidney, 710 Paseo de Anza (Pathologic anatomy) 

PALO ALTO 

Hunt, Homer H., Palo Alto Hospital (Pathologic anatomy) 

Ragle, Harold E., 2461 Bryant St. (Clinical pathology and pathologic anatomy) 

PALOS VERDES ESTATES 

Sliaokford, Bartlett C., 744 Via del Monte (Clinical pathology and pathologic anatomy) 

PASADENA 

Foord, Alvin G., Huntington Memorial Hospital (Clinical pathology and pathologic anatomy I 

POMONA 

Case, Lucius \V., Pomona Valley Hospital (Clinical pathology and pathologic anatomy) 

RIVERSIDE 

Baisinger, Cecil F., Community Hospital (Clinical pathology and pathologic anatomy) 

SACRAMENTO 

Blumenfeld, Charles, 1433 41st St. (Pathologic anatomy) 

Guttman, Paul Henry, 1127 11th St. (Clinical pathology and pathologic anatomy) 

SAN ANSELMO 

Bostick, W. L., 100 Meadowcroft (Clinical pathology and pathologic anatomy) 

SAN BERNARDINO 

Benjamin, Eustace L., 780 E. Gilbert St. (Clinical pathology and pathologic anatomy 
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SAN DIEGO 

Ball, Howard A., 233 A Street {Clinical pathology and pathologic anatomy) 

DeSanto, Dominic A., Mercy Hospital, Hillcrest Dr. {Pathologic anatomy) 

Eaton, A. W., Capt., M. C., TJ. S. Naval Hospital {Clinical pathology an,d pathologic anatomy) 

Hartley, George, Jr., 1929 Titus St. {Clinical pathology and pathologic anatomy) 

Pickard, Rawson J., 520 E. Street, Watts Bldg. {Clinical pathology and pathologic anatomy) 

Sumerlin, Harold S., 2001 Fourth Ave. {Clinical pathology and pathologic anatomy) 

SAN FRANCISCO 

Aronson, Roland S., 406th Medical General Laboratory, APO 500, % Postmaster {Pathologic anatomy) 

Biskind, Gerson R., 240 Stockton St. {Clinical pathology and pathologic anatomy) 

Bolin, Sera E., 490 Post St. {Clinical pathology and pathologic anatomy) 

Buck, L. W., University of California Medical School {Pathologic anatomy) 

Carr, Jesse L., 384 Post St. {Clinical pathology and pathologic anatomy) 

Cox, Alvin J., 2398 Sacramento St. {Pathologic anatomy) 

Crahan, Thomas Francis, U. S. Marine Hospital {Clinical pathology and pathologic anatomy) 

Cull, Virginia Louise, 791 27th St. {Clinical pathology and pathologic anatomy) 

Cummins, tVilliam T., 1400 Fell St. {Clinical pathology and pathologic anatomy) 

Dorgeloh, Justin R., St. Luke’s Hospital, Twenty-Seventh and Valencia Sts. {Clinical pathology and pathologic 
anatomy) 

Eichorn, Karl B., 900 Hyde St. {Clitiical pathology and pathologic anatomy) 

Friedman, Melvin, University of California Medical School {Pathologic anatomy) 

Hawthorne, John J., 516 Sutter St. {Clinical pathology and pathologic anatomy) 

Lake, G. C., 1215 26th Ave. {Clinical pathology and pathologic anatomy) 

Lindsay, Stuart, University of California Medical School {Clinical pathology and pathologic anatomy) 
Lowenhaupt, Elizabeth, University of California Medical School {Clinical pathology and pathologic anatomy) 
Moody, Adalbert JI., 2200 Hayes St. {Clinical pathology and pathologic anatomy) 

Moon, Henry D., University of California Medical School {Clinical pathology and pathologic anatomy) 

Rinehard, James F., University of California Medical School {Clinical pathology and pathologic anatomy) 

Rudo, Nathan, 1330 Fifth Ave. {Clinical pathology and pathologic anatomy) 

Satterlee, Richard Covert, 267 2Sth Ave. {Clinical pathology and pathologic anatomy) 

Shoemaker, Rosemarj", St. Vincent’s Hospital, 2131 W. Third St. {Clinical pathology and pathologic anatomy) 
Smith, Pearl M., 3700 California Ave. {Clinical pathology and pathologic anatomy) 

Tessmer, Carl, Lt.Col., Director, Atomic Bomb Casualty Commission, APO 500, % Postmaster {Clinical pathology 
and pathologic anatomy) 

■Watson, George A., 4131 Geary Blvd. {Clinical pathology and pathologic anatomy) 

Wood, David A.. 54 Commonwealth Ave. {Clinical pathology and pathologic anatomy) 

SAN JOSE 

Dennis, Robert L., San Jose Hospital {Pathologic anatomy) 

Duval, Charles W., San Jose Hospital {Clinical pathology and pathologic anatomy) 

McCurdy, Thomas, O’Connor Hospital {Clinical pathology and pathologic anatomy) 

Proescher, Frederick, Santa Clara County Hospital {Clinical pathology and pathologic anatomy) 

SAN RAFAEL 

Bostick, IVarren L., San Rafael General Hospital, Marin County {Clinical pathology and pathologic anatomy) 

SANTA ANA 

Rice, Maurice M., 1516 N. Broadway {Pathologic anatomy) 

SANTA MONICA 

Hummer, George J., St. John’s Hospital, 1328 22nd St. {Pathologic anatomy) 

Kosk 3 -, Alfred A., 1250 16th St. {Clinical pathology and pathologic anatomy) 

STANFORD 

Schultz, E. W., 743 Cooksey Lane {Clinical pathology and pathologic anatomy) 

VAN NUYS 

Konwaler, Benjamin E., Veterans Administration Hospital {Clinical pathology and pathologic anatomy) 

Reingold, Irving M., Veterans Administration Hospital {Pathologic anatomy) 
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COLORADO 

AURORA 

Carson, Paul Clark, 9701 E. Calfox Ave. (Clinical pathology) 

COLORADO SPRINGS 

Gcever, Erving F., 1525 Alamo Ave. (Pathologic anatomy) 

Ryder, Charles T, 1G26 Wood Ave. (Clinical pathology and pathologic anatomy) 

DENVER 

Baird, Ehvood Envin, .University of Colorado School of Medicine (Clinical pathology) 

Benner, Miriam C., 254 Metropolitan Bldg. (Pathologic anatomy) 

Black, William C., 1933 Pearl St. (Chnical pathology and pathologic anatomy) 

Corper, Harry J., 3800 E. Colfax (Clinical pathology and pathologic anatomy) 

Dobos, Emeric I., 1818 Humboldt St. (Clinical pathology and pathologic anatomy) 

Freshman, Alexander W., 234 Metropolitan Bldg. (Pathologic anatoyny) 

Kingry, Charles B., 305 Republic Bldg. (Clinical pathology and pathologic anatomy) 

Kurland, Stanley K., 227 IGth St. (Pathologic anatomy) 

Lapi, Angelo, Office of Medical Examiner (Pathologic anatomy) 

Lubchenco, Alexis E., Presbyterian Hospital (Pathologic anatomy) 

McNaught, James B., University of Colorado School of Medicine (Clinical pathology and pathologic anatomy) 
^lahon, Hugh W., Fitzsimons General Hospital (Pathologic anatomy) 

Mills, Frances M., Denver General Hospital (Pathologic anatomy) 

Mossberger, Joseph I., University of Colorado School of Medicine (Clinical pathology and pathologic anatomy) 
Mugrage, Edward R., 4200 E. Ninth Ave. (Clinical pathology and pathologic anatomy) 

Mulligan, Richard, 4200 E. Ninth Ave. (Pathologic anatomy) 

Neubuerger, Karl T., 4200 E. Ninth St. (Pathologic anatomy) 

Ogura, George I., Denver General Hospital (Pathologic anatomy) 

Palmer, H. D., 1056 E. 19th Ave. (Chnical pathology and pathologic anatomy) 

Rutledge, Enid K., 953 Garfield St. (Pathologic anatomy) 

Steer, Arthur, Fitzsimons General Hospital (Pathologic anatomy) 

Valentine, Eleanor H., Denver General Hospital (Chnical pathology and pathologic anatomy) 

PUEBLO 

Brown, W. 0., 901 Security (Clinical pathology and pathologic anatomy) 

Gallavan, Ella Mae, Colorado State Hospital (Clinical pathology and pathologic anatomy) 

Maynard, Carl Wesley, 702 N Main St. (Clintcal pathology and pathologic anatomy) 

CONNECTICUT 


BRIDGEPORT 

Akerson, Irving B., Bridgeport Hospital (Clinical pathology and pathologic anatomy) 
McQueeney, Andrew, 94 Elmwood Place (Chnical pathology) 

FAIRFIELD 

Fulstow, Marjorie, 570 Post Road (Clinical pathology and pathologic anatomy) 

GREENWICH 

Larimore, Louise, 100 Lake Ave. (Clinical pathology and pathologic anatomy) 

Morris, Joyce S., Greenwich Hospital Association (Clinical pathology and pathologic anatomy) 

HARTFORD 

Hastings, Louis P., 114 Woodland St. (Chnical pathology and pathologic anatomy) 

Hough, Perry T., 179 Beacon St. (Clinical pathology and pathologic anatomy) 

Kendall, Ralph E., Hartford Hospital (Clinical pathology and pathologic anatomy) 

Tennant, Robert, Hartford Hospital (Pathologic anatomy) 

MIDDLETOWN 

Fisher, Jessie Weston, 28 Crescent St. (Pathologic anatomy) 

Katzenstein, Rolf, Middlesex Hospital (Pathologic anatomy) 

McLeod, Christie E., 2S Crescent St. (Clinical jmthology and pathologic anatomy) 
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NEW BRITAIN 

Rosahn, Paul, 92 Grand Ave. (Clinical pathology and pathologic anatomy) 

NEW HAVEN 

Bartlett, Charles J. B., 183 Bishop St. (Clinical pathology and pathologic anatomy) 

Bunting, Henry, 310 Cedar St. (Pathologic anatomy) 

Liebow, Averill, 310 Cedar St. (Pathologic anatomy) 

Nesbit, Robert Raymond, Hospital of St. Raphael (Clinical pathology and pathologic anatomy) 

NEWINGTON 

Flashman, David H., Veterans Administration (Clinical pathology and pathologic anatomy) 
Yesner, Raymond, 555 Willard Ave. (Pathologic anatomy) 

NORWALK 

Barnett, Roy N., Nonvalk General Hospital (Clinical pathology and pathologic anatomy) 

NORWICH 

Moore, Maurice R.. 88 Central Ave. (Clinical pathology and pathologic anatomy) 

RIDGEFIELD 

Fox, Robert A. (Pathologic anatomy) 

STAIMFORD 

Snavely, John Geoffrey, Stamford Hospital (Clinical pathology and pathologic anatomy) 

TORRINGTON 

Opper, Lincoln, Charlotte Hungerford Hospital (Clinical pathology and pathologic anatomy) 

WATERBURY 

Collins, Joseph 0., 64 Robbins St. (Clinical pathology and pathologic anatomy) 

Cox, Marcus E., St. Mary’s Hospital (Pathologic anatomy) 

DELAWARE 


ARDEN 

Pollack, Otokar Jaroslav' (Clinical pathology) 

WILMINGTON 

Gay, Douglas, Eighth and Clayton St. (Clinical pathology and pathologic anatomy) 
Hooker, John W., Memorial Hospital (Clinical pathology and pathologic anatomy) 
Howard, John W., 14th and Washington (Clinical pathology and pathologic anatomy) 

DISTRICT OF COLUMBIA 


WASHINGTON 

Aronstein, Charles G., 1707 Columbia Road, N.W. (Clinical pathology and pathologic anatomy) 
Ash, James Earle, Army Medical Museum (Clinical pathology and pathologic anatomy) 

Brown, Omar Jesse, U. S. Naval Jledical School (Clinical pathology) 

Cajigas, Tomas, 1801 Eye St., N.W. (Clinical pathology and pathologic anatomy) 

Callender, George R., 3245 Cleveland Ave., N.W. (Clinical pathology and pathologic anatomy) 
Choisser, Roger M., 1335 H. Street, N.W. (Clinical pathology and pathologic anatomy) 

Cornell, Virgil H., Walter Reed Hospital (Clinical pathology and pathologic anatomy) 
Dardinski, Vincent J., Georgetown Hospital (Pathologic anatomy) 

Dart, Raymond O., Army Institute of Pathology (Clinical pathology and pathologic anatomy) 
Dixon, Harold M., 3456 Newark N.W. (Clinical pathology and pathologic anatomy) 

Ernst, K. F., Army Institute of Pathology (Clinical pathology and pathologic anatomy) 

Falisi, J. Vincent, 1507 Foxhall Road (Clinical pathology and pathologic anatomy) 

Gore, Ira, Army Institute of Pathology (Clinical pathology and pathologic anatomy) 

Grady, Hugh, Army Institute of Pathology (Pathologic anatomy) 
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Green. Philip P., Army Medical Museum (Clinical pathology and pathologic anatomy) 

Haymaker, Webb, Army Institute of Pathology (Neuropathology) 

HeUvig, Elson B., Army Institute of Pathology (CitnfcaZ pathology and pathologic anatomy) 

Holt, Rufus L., Professional Service Schools (Clinical pathology) 

Hunter, Oscar B., Suite 1000, 915 19th St., N.W. (Ch'nical pathology and pathologic anatomy) 
Hunter, Oscar B., Jr., Suite 1000, 915 19th St., N.W. (CRntcaf pathology and pathologic anatomy) 
Johnson, Lent Clifton, Jr., Army Institute of Pathology (Pathologic anatomy) 

Jones, Hugh Walter Reed General Hospital (Clinical pathology and pathologic anatomy) 

Kelso, Richard E., 1834 Eye St., N.W. (Clinical pathology) 

Klinck, Gustavus H., Jr., Army Institute of Pathologj^ (Clinical pathology and pathologic anatomy) 
Leffler, Harrison H., Providence Hospital (Clinical pathology and pathologic anatomy) 

Lindsay, Janvier W., H50 Conneetient Ave., N.W. (Clinical pathology and pathologic anatomy) 
Monaco, A. Ralph, Gallinger Municipal Hospital (Clinical pathology) 

Mostofi, F. K., Army Institute of Pathology (Pathologic anatomy) 

Nelson, Arthur A., Food & Drug Administration (Ch’mVal pathology and pathologic anatomy) 
Neuman, Lester, 1835 Eye St., N.W. (Clinical pathology and pathologic anatomy) 

Perry, Isabella H., Army Institute of Pathology (Pathologic anatomy) 

Perry, Thomas M,, 1335 H Street, N.W, (Clinical pathology and pathologic anatomy) 

Rappaport, Henry, 2650 Wisconsin Ave., N.W. (Clinical pathology and pathologic aiialomy) 

Rice, Eugene C., 1150 Connecticut Ave., N.W. (Clinical pathology and pathologic anatomy) 
Smetana, Hans F,, Army Institute of Pathology (Pathologic anatomy) 

Thompson, R. M., Army Medical Museum (Clinical pathology and pathologic anatomy) 

Tigertt, William D., % Arm 3 ’^ Dept. (Clifu'eal pathology) 

Vorder Bruegge, Colin F., Armj' Medical Center (Basic Science Course) (Pathologic anatomy) 
Walker, James W., 5000 Newport Ave. (Pathologic anatomy) 

Whitmore, Eugene R., 2139 Wjmming Ave., N.W. (Clinical pathology and pathologic anatomy) 
Wildman, Otis, 4700 Connecticut Ave., N. W. (Clinical pathology and pathologic anatomy) 

Winship, Theodore, Garfield Municipal Hospital, 10th and Florida Ave. (Pathologic anatomy) 

FLORIDA 


CHATTAHOCHEE 

Ruediger, Ernest H., Florida State Hospital (Clinical pathology and pathologic anatomy) 

DAYTONA BEACH 

Lippincott, L. S., Halifax District Hospital (CltntcaZ pathology and pathologic anatomy) 

JACKSONVILLE 

Dyrenforth, Lucien Y., 1022 Park St. (Clinical pathology and pathologic anatomy) 

Murraj', Nelson A., St. Vincent's Hospital (Clinical pathology and pathologic anatomy) 
Royce, Clayton, 1022 Park St. (Clinical pathology and pathologic anatomy) 

MIAMI 

Rockman, Jacob, P.O. Box 1971 (Clinical pathology and pathologic anatomy) 

MIAMI BEACH 

Poppiti, Robert J., St. Francis Hospital (Pathologic anatomy) 

Sayet, Max^vell M., 420 Lincoln Road (Pathologic anatomy) 

Stowe, W. Parker, St. Francis Hospital (Clinicol pathology) 

Wiener, Morris F., Veterans Administration Nautilus (Pathologic anatomy) 

Youman, Iva Catherine, 653 S. W. Second St. (Clinical pathology and pathologic anatomy) 

ORLANDO 

Kerr, George R., Orange General Hospital (Clinical pathology and pathologic anatomy) 
MeJunkin, Frank A., 1015 Lancaster Dr. (Clinical pathology and pathologic anatomy) 

PENSACOLA 

Squires, Gretchen V., 304 Brent Bldg. (Clinical pathology and pathologic anatomy) 

ST. PETERSBURG 

Evans, Ira C., 516 Empire Bldg. (Pathologic anatomy) 
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TAMPA 

Mills, Herbert R., 911 Citizen’s Bldg. {Clinical pathology and pathologic anatomy) 
Patterson, James N., 911 Citizen’s Bldg. {Clinical pathology and pathologic anatomy) 

WEST PALM BEACH 

Johnson, V. MarMin, S13 Harvey Bldg. {Clinical pathology and pathologic anatomy) 

GEORGIA 


ATHENS 

Mullins, DeWitt F., Jr., St. Mary’s Hospital {Pathologic anatomy) 

ATLANTA 

Ayer, Guy D., Jr., Crawford W. Long Memorial Hospital {Clinical pathology and pathologic anatomy) 
Ayers, Amos J., HI Medical Arts Bldg. {Clinical pathology and pathologic anatomy) 

Bishop, Everett L., 204 Medical Arts Bldg. {Clinical pathology and pathologic anatomy) 

Blumberg, Alfred, Veterans Administration Hospital {Clinical pathology and pathologic anatomy) 
Blumberg, Joe M., Oliver General Hospital (Clinical pathology and pathologic anatomy) 

Funke, John, 712 Durant PI. {Clinical pathology and pathologic anatomy) 

Klugh, George F., 139 Forrest Ave., N.E. {Clinical pathology and pathologic anatomy) 

Madden, Sidney C., 36 Butler St., S.E. {Pathologic anatomy) 

Matthews, Warren B., Piedmont Hospital {Clinical pathology and pathologic anatomy) 

Norris, Jack C., 478 Peachtree St. {Clinical pathology and pathologic anatomy) 

Sheldon, Walter H., 36 Butler St., S.E. {Pathologic anatomy) 

AUGUSTA 

Dick, Fred, Jr., University of Georgia {Pathologic anatomy) 

Odessky, Louis, Veterans Administration Hospital {Pathologic anatomy) 

Pund, Edgar R., University of Georgia School of Medicine {Pathologic anatomy) 

Shepeard, Walter L., University of Georgia {Clinical pathology and pathologic anatomy) 

CHAMBLEE 

Foster, Lee N,, Lawson General Veterans Administration Hospital {Pathologic anatomy) 

COLUMBUS 

Blumstein, Charles L., Columbus City Hospital {Clinical pathology and pathologic anatomy) 

Venable, Douglas R., City Hospital {Clinical pathology and pathologic anatomy) 

MILLEDGEVILLE 

Fernan-Nunez, Marcos, Georgia State Hospital {Clinical pathology and pathologic anatomy) 

THOMASVILLE 

Saye, Ernest B., John D. Archbold Jlemorial Hospital {Clinical pathology and pathologic anatomy) 

VALDOSTA 

Ketchum, C. W., 1306 W. Patterson {Clinical pathology and pathologic anatomy) 

IDAHO 

BOISE 

Beeman, Joseph, 310 N. First St. {Clinical pathology and pathologic anatomy) 

Craig, Helen F., Hotel Boise {Clinical pathology and pathologic anatomy) 

TWIN FALLS 

Creed, J Woodson, Twin Falls County General Hospital {Clinical pathology and pathologic anatomy) 

ILLINOIS 

ALTON 

Halley, Henry H., Jr., St. Joseph’s Hospital {Pathologic anatomy) 
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BLOOMINGTON 

Markowitz, Benjamin, 219 N. Main St. ^Clinical palhologu) 

CHAMPAIGN 

Appel, Max, Burnham City Hospital {Pathologic anatomy) 

CHICAGO 

Anday, George J., 104 S. Michigan Ave. {Clinical pathology) 

Arcellana, Juan A., 21 West Elm Street {Pathologic anatomy) 

Barnes, Marian, 55 East Washington St. {Clinical pathology) 

Bennett, Granville A., 1835 W. Polk St. {Pathologic anatomij) 

Branch, Charles F., 40 E. Erie St. {Clinical pathology and pathologic anatomy) 

Cannon, Paul R., University of Chicago {Clinical pathology and pathologic anatomy) 

Chapman, Bernard M., 185 N. Wabash Ave. {Pathologic anatomy) 

Conti, Horace, 4141 N. Clarendon Ave. {Clinical pathology and pathologic anatomy) 

Corrigan, Marion C., Slichael Reese Hospital {Pathologic anatomy) 

Croll, Diane, University Hospital. Congress St., Ogden & Wolcott Aves. {Clinical pathology and pathologic anatomy) 
Cullison, Charles W., 1853 W. Polk St. {Pathologic anatomy) 

Davidsohn, Israel, 2750 W. 15th PI. {Clinical pathology and pathologic anatomy) 

Eisensteadt, Werner F., 116 S, Michigan Ave. {Clinical pathology) 

Goldenburg, Morris, 9948 South Claremont Ave. {Clinical pathology and pathologic anatomy) 

Gomori, George, 950 E. 59th St {Pathologic anatomy) 

Grams, Leslie R., Englewood Hospital (Clinical pathology and pathologic anatomy) 

Grimm, Harold A., 551 Grant PI. {Clinical pathology and pathologic anatomy) 

Hagerty, C. S,, St. Bernard’s Hospital {Pathologic anatomy) 

Hepler, Opal, Northwestern University School of Medicine {Clinical pathology) 

Hirsch, Edwin F., St. Luke’s Hospital {Clinical pathology and pathologic anatomy) 

Hospers, Cornelius A., 6001 S. Green St. {Pathologic anatomy) 

Howell, Katherine M., 6830 S. ^lerrill Ave. {Clinical pathology and pathologic anatomy) 

Humphreys, Eleanor il.. University of Chicago (PalAolo(rtc anatomy) 

Josephy, Herman, 6500 Irving Park {Pathologic anatomy) 

Kearns, Jerry Joseph, 1431 N. Claremont {Clinical pathology and pathologic anatomy) 

King, L. S., 4204 N, Greenview Ave. {Pathologic anatomy) 

Krakower, C. A., 1853 W. Polk St. {Pathologic anatomy) 

Laerale, Robert Mayer, Michael Reece Hospital {Pathologic anatomy) 

Laipply, Thomas C., Wesley Memorial Hospital {Clinical pathology and pathologic anatomy) 

Learner, Aaron, Norwegian American Hospital {Clinical pathology and pathologic anatomy) 

Lederer, Arthur, 208 S. La Salle St. {Clinical pathology and pathologic anatomy) 

Leroy, Elie P., 29th St. & Ellis Ave. {Pathologic anatomy) 

Levine, Victor, 8046 Crandon Av'e. {Clinical pathology and pathologic anatomy) 

Levinson, Samuel A., 808 S. Wood St. {Clinical pathology and pathologic anatomy) 

Lewis, Julian E., University of Chicago {Clinical pathology and pathologic anatomy) 

Loeffler, Ernst, 3333 Washington St. {Pathologic anatomy) 

Loeffler, Louis, ^lercy Hospital (Clinical pathology and pathologic anatomy) 

Mason, Coye C., 551 W. Grant PI. (PalAolotiic anatomy) 

Ma-STelis, William P., Cook County Hospital {Clinical pathology and pathologic anatomy) 

Milles, George, Augustana Hospital {Clinical pathology and pathologic anatomy) 

Moore, J. J., 55 E. Washington St. {Clinical pathology and jyithologic anatomy) 

Nedzel, Alexander J., 1853 Polk St., {Pathologic anatomy) 

Neiman, Benjamin, 6 N. Jlichigan Ave. {Pathologic anatomy) 

Nowakovsky, Sophie T., 1512 N. Dearborn St. (Clinical pathology) 

Parmacek, L., 55 E. Washington St. (CHm’cal palliology and patlioZoyic anatomy) 

Pilot, Isadore, Lutheran Deaconess Hospital {Clinical pathology and pathologic anatomy) 

Pilot, Jean, 10218 S. Aberdeen St. {Clinical pathology and pathdogic anatomy) 

Pirani, Conrad C., Army Medical Laboratory, 1849 W. Pershing Road {Pathologic anatomy) 

Popper, Hans, Cook County Hospital {Clinical pathology and pathologic anatomy) 

Potter. Edith L., Chicago Lying-in-Hospital {Pathologic anatotny) 

Pribram, Ernest A., Loyola University, 706 S. Lincoln St. (Clinical pathology and pathologic anatomy) 

Ragins, Alex B., Cook County Hospital {Clinical pathology and pathologic anatomy) 

Rosenthal, Sol R., 1853 Polk St. (Clinical pathology and pathologic anatomy) 

Rukstinat, George J., 8001 S. LaOin St. (Clmical pathology and pathologic anatomy) 

Saphir, Otto, Michael Reese Hospital {Clinical pathology and pathologic anatomy) 

Schmitt, Paul G, F., 4507 N. Richmond St. (Clinical pathology and pathologic anatomy) 

Sheehan, John P., 2520 Calumet Ave. (Clinical pathology and pathologic anatomy) 

Simonds, James P., 234 E. Pearson St. {Clinical pathology and pathologic analorny) 
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Steiner, Paul E., University of Chicago {Pathologic anatomy) 

Stern, Kurt, 2750 W, 15th Place {Pathologic anatomy) 

Stone, Fred D., 29th & Ellis Ave. {Pathologic anatomy) 

Sweany, Henry C., 5601 N. Pulaski Rd. {Clinical pathology and pathologic anatomy) 

Szanto, Paul B., 905 Lakeside Place {Clinical pathology and pathologic anatomy) 

Tarlow, Lillian S., 2520 S. Calumet Ave. {Pathologic anatofny) 

Thurston, Eric W., 242 East Walton Place (Ciinfcal pathology and pathologic anatotny) 

Volk, Bruno W., 1825 W. Harrison St. {Pathologic anatomy) 

Wartman, William B., 303 E. Chicago Ave. {Pathologic anatomy) 

Wheelock, ^lark C., Passavant Hospital, 303 E. Superior St. (Ch'nic.'i^ pathology and pathologic anatomy) 

DOWNEY 

Jacobson, Moses A., Veterans Administration {Clinical pathology) 

ELGIN 

Olson, Ernest S., Sherman Hospital {Pathologic anatomy) 

EVANSTON 

Henry, James W., St. Francis Hospital {Clinical pathology and pathologic anatomy) 

McCarter, John C. 2650 Ridge Ave., {Clinical pathology and pathologic anatomy) 

Schiller, Walter, 1401 Lake St, {Pathologic anatomy) 

Skinsnes, Olaf K., 2609 Ridge Ave. {Pathologic anatomy) 

HERRIN 

Bornstein, Frederick, Herrin Hospital (Pathologic anatomy) 

HIMSDALE 

Benichek-Langford, JIaria, Himsdale (Pathologic anatomy and clinical pathology) 

HIGHLAND PARK 

Wilson, Hugh, 957 N. St. Johns PI. (Pathologic anatomy) 

HINES 

Costioh, Kenneth J., Veterans Administration Hospital (Pathologic anatomy) 

McNamara, William L., Veterans Administration Hospital (Pathologic anatomy) 

Schrek, Robert, Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 

JACKSONVILLE 

McKinley, Hugh A., Box 382 (Clinical pathology and pathologic anatomy) 

OAK PARK 

Hill, Lends R., 1011 Lake St. (Clinical pathology and pathologic anatomy) 

Kiselis, John P., 518 North Austin Blvd. (Clinical pathology) 

PEORIA 

Kraus, John E., 318 Biltmore (Clinical pathology and pathologic anatomy) 

Manshardt, Donald 0., Methodist Hospital of Central Illinois (Pathologic anatomy) 

QUINCY 

Cohen, Frank, Illinois National Bank Bldg. (Clinical pathology and pathologic anatomy) 

ROCKFORD 

Alexander, Marshall 0., 507 Chestnut (Pathologic anatomy) 

Kramer, G. B., Swedish American Hospital (Clinical pathology and pathologic anatomy) 

Matthews, Arthur R. K., 1401 E. State St. (Clinical pathology and pathologic anatomy) 

SPRINGFIELD 

Steen, Harry M., St. John’s Hospital (Clinical pathology and pathologic anatomy) 

Vass, Aloysius, Memorial Hospital (Clinical pathology and pathologic anatomy) 
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URBANA 

Lev, Maurice, Medical College of Illinois {Clinical pathology and pathologic anatomy) 
McClure, George Y., 602 W. University Ave. {Pathologic anatomy) 


WILMETTE 

Brown, H. Ivan, 1119 Lake Avenue {Clinical pathology and pathologic anatomy) 


COLUMBUS 


INDIANA 


Adler, David L,, Bartholomew County Hospital {Clinical pathology and pathologic anatomy) 


EVANSVILLE 


Bennett, A. P., lYelborn Memorial Baptist Hospital {Clinical pathology and pathologic anatomy) 
Mills, Fred E., Protestant Deaconess Hospital {Pathologic anatomy) 

Ratcliffe, Albert W., 510 S. E. First St. {Clinical pathology and pathologic anatomy) 


FORT WAYNE 

Rabson, S. M., 2440 S. Fairfield {Pathologic anatomy) 

Rhamy, Bonnelle W., 347 W, Berry St. {Clinical pathology and pathologic anatomy) 
Schlademan, Karl R., 347 W. Berry St. (Clinical pathology and pathologic anatomy) 
Schneider, Louis A., 4621 South Park Drive {Clinical pathology and pathologic anatomy) 
Tombnson, Wray J., 347 W. Berry St. (Clinical pathology and pathologic anatomy) 


GARY 

Balkin, Ruth B., Methodist Hospital (Pathologic anatomy) 


INDIANAPOLIS 

Arbogast, J. L., 1040 W. Jlicbigan Ave. {Clinical pathology and pathologic anatomy) 

Banks, Horace M., 1604 N. Capitol Ave., {Clinical pathology and pathologic anatomy) 

Culbertson, Clyde G., Lilly Research Laboratory {Clinical pathology and pathologic anatomy) 
Dublin, William B., Indianapolis City Hospital {Clinical pathology and pathologic anatomy) 

Forry, Frank, Indiana University Med. Center {Clinical pathology and pathologic anatomy) 

Harris, Paul N., 740 South Alabama St. {Pathologic anatomy) 

Haymond, Joseph L., 605 East 38th St. {Clinical pathology and pathologic anatomy) 

Hoyt, Lester H., Methodist Hospital {Pathologic anatomy) 

Michael, Amos C., Indiana University School of Medicine {Pathologic anatomy) 

Rice, Thurman B., Indiana University School of Medicine {Clinical pathology) 

Rosenbaum, David, Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 
Shimer, Will, St. Vincent’s Hospital (Clinical pathology) 

Thornton, Harold C., St. Vincent’s Hospital (Clinical pathology and pathologic anatomy) 

LAFAA^ETTE 

Bayley, William E., 2400 South St., (Clinical pathology and pathologic anatomy) 

Hunter, Frank P., 300 Main St. {Clinical pathology and pathologic anatomy) 

McFadden, James M., St. Elizabeth Hospital (Clinical pathology and pathologic anatomy) 

MUNCIE 

Cole, Russel E., P. 0. Box Oil {Clinical pathology) 

Montgomery, Lall G., Ball Memorial Hospital {Clinical pathology and pathologic anatomy) 

SOUTH BEND 

Culbertson, Carl S., 531 N. Main St. {Clinical pathology and pathologic anatomy) 

Giordano, A. S. 531 N. Main St. {Clinical pathology and pathologic anatomy) 

TERRE HAUTE 

Blum, Leon L., 512 Tribune Bldg. {Clinical pathology) 

Selsam, Etta B., 202 Merchant’s National Bank (Clinical pathology and pathologic anatomy) 
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IOWA 

CEDAR RAPIDS 

Mulsow, Frederick, 511 Highley Bldg. (Clinical pathology) 

Weland, R. E., Mercy Hospital (Clinical pathology and pathologic anatomy) 

CLINTON 

Stewart, John K,, Bluff Road (Clinical pathology and pathologic anatomy) 

DAVENPORT 

Lamb, Frederick H., 220 Main St. (Clinical pathology and pathologic anatomy) 

Pheteplace, ^Yillard S., Mercy Hospital (Pathologic anatomy) 

DES MOINES 

Birge, R. F., 1200 Pleasant St. (Clinical pathology and pathologic anatomy) 

Coleman, Francis C., Mercy Hospital (Clinical pathology and pathologic anatomy) 

Cross, K. R., 1601 45th St. (Pathologic anatomy) 

DUBUQUE 

Thorness, Edwin T., St. Joseph Mercy Hospital (Clinical pathology and pathologic anatomy) 

IOWA CITY 

Boyd, Eugene J., State University of Iowa, School of Medicine (Pathologic anatomy) 

Carter, John Robert, State University of low'a. School of Medicine (Pathologic anatomy) 
Warner, Emory D., 133 Medical Laboratory Bldg. (Clinical pathology and pathologic anatomy) 

MOUNT PLEASANT 

Oesterlin, Ernst J., State Hospital (Clinical pathology and pathologic anatomy) 

SIOUX CITY 

Starry, Allen C., 2319 Douglas St. (Clinical pathology and pathologic anatomy) 

KANSAS 

KANSAS CITY 

Hamilton, Tom R., Providence Hospital (Pathologic anatomy) 

Summerville, Ward W., Bethany Methodist Hospital (Pathologic anatomy) 

Stowell, Robert E., Medical Center, University of Kansas (Pathologic anatomy) 

Wahl, Harry R., 39th & Hudson Road (Clinical pathology and pathologic anatomy) 

Weber, Clarence J., University of Kansas Medical School (Clinical pathology) 

LAWRENCE 

Sherwood, Noble P., 517 Snow Hall, U. of Kansas (Clinical pathology) 

TOPEKA 

Fink, A. A., 2504 Granthurst Ave. (Clinical pathology and pathologic anatomy) 

Gichner, Manuel G. Veterans Administration Hospital (Clinical pathology) 

Lattimore, John L., 618 Mills Bldg. (Clinical pathology and pathologic anatomy) 

WICHITA 

Callahan, William P., Suite 1106 Brown Bldg. (Pathologic anatomy) 

Hellwig, Christian A., St. Francis Hospital (Clinical pathology and pathologic anatomy) 
Murphy, Lyman C., Wichita Hospital (Clinical pathology and pathologic anatomy) 

Stofer, Bert E., Wesley Hospital (Pathologic anatomy) 

KENTUCKY 

LEXINGTON 

Maxwell, Elmer S., 190 N. Upper St. (Clinical pathology and pathologic anatomy) 

Randall, Charles C., 149 Cherokee Park (Clinical pathology and pathologic anatomy) 

Sweets, Henry H., Jr., 109 W. Second St. (Clinical pathology and pathologic anatomy 
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LOUISVILLE 

Allen, John D., ^40 Francis Bldg. (Clinical pathology and pathologic anatony) 

Allen, WUliam Hogue, 740 Francis Bldg. (Clmical pathology) 

Black, Sam H., St. Joseph Infirmary (Pathologic anatomy) 

Comforth, Elizabeth L., Louisville General Hospital (Pathologic anatomy) 

Gordon, Harold, Nichols Veterans Administration Hospital (Pathologic anatomy) 

Greenwood, Eunice Sterling, Norton Infirmary (Clinical pathology and pathologic anatomy) 

Kuhns, Dwight Moody , 2541 Dell Road, Seneca Gardens (Clinical pathology and pathologic ajiatomy) 
Miller, Aura J., 101 W. Chestnut St. (Clinical pathology and pathologic anatomy) 

Townsend, Eleanor, -Kentucky Baptist Hospital (Clinical pathology) 

\Veeter, Harry M., 332 \V. Broad.way (Ch'ntcal pathology and pathologic ctnnfomi/) 

Williams, John, Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 


ALEXANDRIA 


LOUISIANA 


Cardwell, Edward S., Jr., Baptist Hospital (Pathologic anatomy) 


BATON ROUGE 

Beven, John L., Our Lady of the Lake Hospital (Clinical pathology and pathologic anatomy) 
Colvin, Samuel H., Jr., Baton Rouge General Hospital (Clinical pathology and pathologic anatomy) 
Heibner, Winston C., Baton Rouge General Hospital (Pathologic anatomy) 


LAKE CHARLES 

Hebert, Louis A., 813 Pujo St. (Clinical pathology) 


MONROE 

Klam, Najeeb, St. Francis Sanatorium (Pathologic anatomy) 


NEW ORLEANS 

Adams, George, Quarters 2, U. S. Marine Hospital (Pathologic onafony) 

Arey, James Blending, Tulano University School of Medicine (Pathologic anatomy) 

Bacher, Wilhelmina C., 3528 Chestnut St. (Pathologic anatomy) 

Bass, Elizabeth, 1007 American Bank Bldg. (Ch’ntcal pathology) 

Carrera, Guillermo, 1430 Tulane Ave. (Pathologic anatomy) 

Connell, John H., 803 Audubon Bldg. (Clinical pathology and pathologic anatomy) 

D’Aunoy, Joseph R., jNIedical Center, Louisiana State University (Clinical pathology and pathologic anatomy) 
Dunlap, Charles E., 1430 Tulane Ave. (Pathologic anatomy) 

Friedrichs, Andrew V., 921 Canal St. (Clinical pathology and pathologic anatomy) 

Harris, William H., 832 Maison Blanche Bldg. (Clinical pathology and pathologic anatomy) ^ 

Hartwell, R. M., Hotel DIeu (Clinical pathology and pathologic anatomy) 

Hauser, George H., 730 Audubon Bldg. (Clinical pathology and pathologic anatomy) 

Henthorne, J. C., 1445 Joseph St. (Clinical pathology and palhologtc anatomy) 

Hertzog, Ambrose J., Touro Infirmary (Clinical pathology and pa hologic anatomy) 

Holman, Russell L., 1542 Tulane Ave. (Ch’nicaZ pathology and pathologic anatomy) 

Lawson, Edwin H., 2700 Napoleon (Clinical pathology and pathologic anatomy) 

Maher, Aldea, 1110 American Bank Bldg. (Clinical pathology and pathologic anatomy) 

Moss, Emma S., Charity Hospital (Clinical pathology and pathologic anatomy) 

Pizzolato, Philip, 2713 Dante St. (Clinical pathology and pathologic armtomy) 

Randall, William Spears, Ochsner Clinic (Clinical pathology) 

Seeman, W. H., 1577 Henry Clay Ave. (Clinical pathology and pathologic anatomy) 

Sternberg, William H., 1430 Tulane Ave. (Pathologic anatomy) 

Swan, Lawrence L., U. S. Marine Hospital (Clinical pathology and pathologic anoloniy) 

Ziskind Joseph, Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 


SHREVEPORT 

Butler, Willis P., P. O. Box 135 (Clinical pathology and pathologic anatomy) 
Mathews, W. R., 1240 Texas Ave. (Pathologic anatomy) 

MAINE 

AUBURN 

Goodof, Irving I., 392 Turner St. (Clinical pathology and pathologic anatomy) 
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BANGOR 

Morris, Lloyd E., Eastern Maine General Hospital (Clinical pathology and pathologic anatomy) 

Wadsworth, Richard C., Eastern Maine General Hospital (Pathologic anatomy) 

LEWISTON 

Gottlieb, Julius, Central Maine General Hospital (Clinical pathology and pathologic anatomy) 

PORTLAND 

Ferguson, Franklin F., Maine General Hospital (Clinical pathology and pathologic anatomy) 

Porter, Joseph E., 22 Arsenal St. (Clinical pathology and pathologic anatomy) 

MARYLAND 

BALTIMORE 

Beissinger, Heinz, 5201 Pleasant St. (Pathologic anatomy) 

Binford, C. N., U. S. Marine Hospital (Clinical pathology and pathologic anatomy) 

Carnes, William H., Johns Hopkins Hospital (Pathologic anatomy) 

Dunn, Robert C., TJ. S. Public Health Service (Pathologic anatomy) 

Follis, R. H., John Hopkins University (Pathologic anatomy) 

Gesohickter, Charles F., Lt. Comdr., 715 W. Charles St. (Pathologic anatomy) 

Hollander, David H., 6 E. 30th St. (Pathologic anatomy) 

Light, Frederick W., 719 E. Cold Spring Lane (Clinical pathology and pathologic anatomy) 

Maldeis, Howard J., 4421 Marble Hall Rd., Apt. 279 (Clinical pathology and pathologic anatomy) 

Merkel, Walter, Union Memorial Hospital (Clinical pathology and pathologic anatomy) 

Norwood, Vernon H., Church Home and Hospital (Clinical pathology and pathologic anatomy) 

Reimann, D. L., University of Maryland (Pathologic anatomy) 

Rudo, Nathan, 3523 Holmes Ave. (Clinical pathology and pathologic anatomy) 

Sacks, Milton S., University Hospital (Clinical pathology and pathologic anatomy) 

Spencer, Hugh R., University of Maryland School of Medicine (Pathologic anatomy) 

Stewart, Charles W., 6 East Read Street (Clinical pathology and pathologic anatomy) 

VandeGrift, William B., 211 Ridgemead Road (Pathologic anatomy) 

Wagner, John A., 29 S. Green St. (Pathologic anatomy) 

Warner, Carrol G., Baltimore City Hospital (Pathologic anatomy) 

Weinberg, Tobias, Sinai Hospital (Clinical pathology and pathologic anatomy) 

Wollenweber, Henry L., 225 Medical Arts Bldg. (Clinical pathology and pathologic anatomy) 

Wright, Robert B., University of JIaryland School of Medicine (Clinical pathology and pathologic anatomy) 
Zoen, Leo, U. S. Marine Hospital (Clinical pathology and pathologic anatomy) 

BETHESDA 

Ashburn, L. L., National Institute of Health (Pathologic anatomy) 

Bragdon, Joseph, National Institute of Health, (Pathologic anatomy) 

Dunn, Thelma B., National Cancer Institute (Pathologic anatomy) 

Endicot, K. M., National Institute of Health (Clinical pathology and pathologic anatomy) 

Hueper, Wilhelm C., 8495 Rockville Pike (Pathologic anatomy) 

Lillie, Ralph D., National Institute of Health (Pathologic anatomy) 

Peers, James H., National Institute of Health (Clinical pathology and pathologic anatomy) 

Perrin, Theodore, National Institute of Health (Pathologic anatomy) 

Silliphant, William M., U. S. N. Medical Center (Clinical pathology and pathologic anatomy) 

Stewart, Harold I., National Institute of Health (Clinical pathology and pathologic anatomy) 

Tullis, John L., Naval Research Institute, National Naval Medical Center (Pathologic anatomy) 

BLADENSBURG 

Manion, William C., 5353 Quincy Place (Clinical pathology and pathologic anatomy) 

COLLEGE PARK 

ICresehner, Harold W., 7406 Dickinson (Pathologic anatomy) 

CUMBERLAND 

Skitarelic, Benedict, Memorial Hospital (Pathologic anatomy) 

FORT GENERAL GEORGE MEADE 

Gilmore Hugh R., Jr., Col., 2nd Army Area Laboratory (Clinical pathology and pathologic anatomy) 
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frederick 

pollack, Abou D., Camp Detrick (Cltnxcal pathology and pathologic anatomy) ■ ■ 

HAGERSTOWN 

Butterfield, Paul W., Washington County Hospital (Pathologic anatomy) 

SILVER SPRINGS 

Highman, Benjamin, 8712 Colesville Road (Pathologic anatomy) 

MASSACHUSETTS 

ANDOVER 

Glidden, H. Spencer, 67 Cheever Circle (Pathologic anatomy) 

BOSTON 

Bailey, Orville T., Harvard Medical School (Pathologic anatotny) 

Belding, David L., 80 E, Concord St. (Clinical pathology and pathologic anatomy) 

Canavan, Myrtelle M,, 2061 Dorchester Ave. (Pathologic anatomy) 

Castleman, Benjamin, Massachusetts General Hospital (Pathologic anatomy) 

Dalrymple, Sidney C., Commandant’s Office, First Naval District, Fargo Bldg., 405 Summer St, (Clinical pathology 
and pathologic anatomy) 

Diamond, Israel, Children’s Hospital (Pathologic anatomy) 

Dunbar, Frank, H., 43 Bay State Rd. (Clinical pathology) 

Eichwald, Ernst J., 300 Longwood Ave. (Pathologic anatomy) 

Fanger, Herbert, Peter Bent Brigham Hospital (Pathologic anatomy) 

Farber, Sidney, 300 Longwood Ave. (Pathologic anatomy) 

Freiman, David G., Massachusetts General Hospitol (Pathologic anatomy) 

Hicks, Samuel P,, New England Deaconess Hospital (Pathologic anatomy) 
letter, Walter W., 25 Shattuck St. (Clinical pathology and pathologic anatomy) 

Leary, Olga C., 43 Bay State Rd. (Pathologic anatomy) 

MacMahon, Harold E., 416 Huntington Ave. (Pathologic anatomy) 

Mallory, G. Kenneth, Mallory Institute of Pathologj' (Clmtcal pathology and pathologic anatomy) 

Mallory, Tracy B,, Massachusetts General Hospital (Clinical pathology and pathologic anatomy) 

Mann, Bernard F,, 195 Pilgrim Rd, (Clinical pathology and pathologic anatomy) 

MePeak, Elsie M,, 195 Pilgrim Rd. (Clinical pathology and pathologic anatomy) 

Meissner, William A,, 195 Pilgrim Road (Clinical pathology and pathologic aimtomy) 

Moritz, Alan R., 25 Shattuck St, (Clinical pathology and pathologic anatomy) 

Olkcn, Harry G., 416 Hungtinton Ave, (Pathologic anatomy) 

Parker, Frederic, Jr., 780 Massachusetts Ave. (Clinical pathology and pathologic anatomy) 

Robbins, Stanley L., Boston City Hospital (Pathologic anatomy) 

Rooney, J. Stewart, 53 Parker Hill Ave. (Clinical pathology and pathologic anatomy) 

Schlesinger, Jtonroe J., 330 Brookline Ave. (Clinical pathology and pathologic anatomy) 

Simmons, J. S., Harvard School of Public Health (Clinical pathology) 

Sniffen, Ronald C,, ^lassachusetts General Hospital (Pathologic anatomy) 

Sprinz, Helmuth S., 416 Huntington Ave. (Pathologic anatomy) 

Taft, Edgar B,, Mallory Institute of Pathology (Clinical pathology and pathologic anatomy) 

Warren, Shields, 195 Pilgrim Road (Clinical pathology and pathologic anatomy) 

Wolbach, S. B., Harvard Medical School (Pathologic anatomy) 

BRIGHTON 

Shapiro, Morris W,, 66 Chiswick Road (Pathologic anatomy) 

BROOKLINE 

Gates, Olive, 1397 Beacon St. (Pathologic anatomy) 

CAMBRIDGE 

Baldauf, Leon K., Cambridge City Hospital (Pathologic anatomy) 

Schulz, Reuben Z., Harvard Medical School (Clinical pathology and pathologic anatomy) 

EAST WEYjMOUTH 

Bates, Lewis B., 45 Randall Ave. (Clinical pathology and pathologic anatomy) 
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FALL RIVER 

Connerty, Harold V., Union Hospital {Clinical ■pathology and pathologic anatomy) 

Freeman, William, Truesdale Hospital {Pathologic anatomy) 

FOXBORO 

Flashman, David H., Foiboro State Hospital {Clinical ■pathology and pathologic anatomy) 

FRAMINGHAM 

Fienberg, Robert, Cushing Veterans Administration Hospital {Clinical ■pathology and pathologic anatomy) 

HOLYOKE 

Kaufmann, William, 304 Jackson {Pathologic anatomy) 

JAjMAICA plain 

LeCompte, Phillip M., 1153 Centre St. {Clinical ■pathology and pathologic anatomy) 

LAWRENCE 

Jolliffe, Leslie S., Lawrence General Hospital {Pathologic anatomy) 

LEXINGTON 

Osgood, Rudolf, 35 Eaton Road {Pathologic anatomy) 

LOWELL 

Rodger, James Y:, 22 Garden Road {Clinical pathology and pathologic anatomy) 

MALDEN 

MacKenzie, Michael V., Malden Hospital (Pathologic anatomy) 

NEW BEDFORD 

Wason, Isabel JI., 14 Rotoh St. {Clinical pathology and pathologic anatomy) 

NEWTON CENTER 

Houghton, J. D., 636 Dedham Street {Pathologic anatomy) 

NEWTON HIGHLANDS 

Elton, Norman W., 28 Cochituate Road {Clinical pathology and pathologic anatomy) 

NEWTON LOWER FALLS 

Skinner, David, 2014 Washington Street {Clinical pathology and ■pathologic anatomy) 

NEWTONVILLE 

Muller, Gulli Lindh, 56 Morse Rd. {Clinical pathology and pathologic anatomy) 

PITTSFIELD 

Scoville, Helen M., 741 North St. {Clinical pathology and pathologic anatomy) 

ROSLINDALE 

Steele, Albert E., 63 Robert St. (Clinical pathology) 


SALEM 

Keane, Geoffrey P., Salem Hospital (Pathologic anatomy) 

Nickerson, Donald A., 81 Highland Ave. (Clinical pathology and pathologic anatomy) 
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SPRINGFIELD 

D^vyer, John B., M6 Chestnut St. (Clinical pathology) 

Jones, Fred D., 20 Maple St. (Clinical pathology and pathologic anatomy) 

Morris, Lloyd E., Springfield Hospital (Clinical pathology and pathologic anatomy) 

WALTHAM 

Strassman, George S., Jlet. State Hospital (Pathologic anatomy) 

WELLFLEET 

Ehrlich, Joseph C., (Clinical palkology and pathologic anatomy) 

WESTBOROUGH 

Pierce, Lydia B., Westborough State Hospital (Clinical pathology and pathologic anatomy) 

WEST ROXBURY 

Larkin, Jolin J., 215 Perham St. (Clinical pathology and pathologic anatomy) 

Loonejs Joseph M., Veterans Administration Hospital (Clinical pathology) 

^VEST SPRINGFIELD 

Rini, Joseph, 16 Reed Street (Pathologic anatomy) 

WORCESTER 

Casale, Walter, St. Vincent Hospital (Pathologic anatomy) 

Goodale, Raymond H., 36 Otsega Rd. (Clinical pathology and pathologic anatomy) 

MICHIGAN 


ANN ARBOR 

French, A. James, University Hospital (Pathologic anatomy) 

Hinerman, Dorin L., University of Michigan Medical School (Pathologic anatomy) 

Wanstrom, Ruth C., University of Michigan Medical School (Pathologic anatomy) 

Weller, Carl V., University of Michigan (Clinical pathology and pathologic anatomy) 

BATTLE CREEK 

Humphrey, Arthur A., Community Hospital Assn. (Pathologic anatomy) 

Palmer, Jay J., Percy Jones General Hospital (Pathologic anatomy) 

Schelm, G. W., Leila Y. Post Montgomery Hospital (Clinical pathology and pathologic anatomy) 

DEARBORN 

Linn, Herman J., Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 

DETROIT 

Beaver, Donald C., Woman’s Hospital (Clinical pathology and pathologic anatomy) 

Berman, Lawrence, 1516 St. Antoine St. (Pathologic anatomy) 

Brines, Osborne A,, 1516 St. Antoine St. (Clinical pathology and pathologic anatotny) 

Brosius, William L., 2349 Leslie Ave. (Clinical pathology and pathologic anatomy) 

Christopher, James G., 1204 Kales Bldg., 76 West Adams Ave, (Pathologic anatotny) 

Clark, Harry L., 634 Maccabees Bldg. (Clinical pathology) 

Gardner, Lawrence W., Mt. Carmel Mercy Hospital (Pathologic anatomy) 

Hartman, Frank W , Henrj’’ Ford Hospital (Clinical pathology and pathologic anatomy) 

Hasley, Daniel E., 1516 St. Antoine St., (Clinical pathology) 

Kasper, Joseph A., 1151 Taylor Ave. (Clinical pathology and palhtdogic anatomy) 

Kaump, Donald H., Providence Hospital (Clinical pathology and pathologic anatomy) 

Lossman, Robert T., Receiving Hospital (Pathologic anatomy) 

Madsen, IMartha E., 3245 E. Jefferson Ave. (Clinical pathology and pathologic anatomy) 

Maun, Mark E., 1420 St. Antoine St. (Pathologic anatomy) 

Morse, Plinn F., Harper Hospital (Clinical pathology and pathologic anatomy) 

Owen, Clarence I., Grace Hospital (Clinical pathology and pathologic anatomy) 

Strj'kcr, Walter A., St. Mary’s Hospital (Pathologic anatomy) 
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ELOISE 

Gould, Sylvester E., Wayne County General Hospital [Clinical pathology and pathologic anatomy) 

FLINT 

Backus, G. R., 3131 Westwood Parkway (Pathologic anatomy) 

Jermstad, Robert J., G23 Mott Foundation Bldg. (Pathologic anatomy) 

GRAND RAPIDS 

Ducey, E. F., St. Mary’s Hospital (Clinical pathology and pathologic anatomy) 

Payne, C. Allen, Blodgett Memorial Hospital (Clinical pathology and pathologic anatomy) 

Van Pernis, Paul V., Buttenvorth Hospital (Pathologic anatomy) 

JACKSON 

Ahronheim, J. H., W. A. Foote Memorial Hospital (Clinical pathology and pathologic anatomy) 

KALAMAZOO 

DeGroat, Albert, 406 Fairfax St. (Clinica Ipathology and pathologic anatomy) 

Prentice, Hazel R., 3404 Oakland Dr. (Clinical pathology and pathologic anatomy) 

LANSING 

Black, Charles E., St. Lawrence Hospital (Pathologic anatomy) 

MARQUETTE 

Amolsch, Arthur, St. Luke’s Hospital (Clinical pathology and pathologic anatomy) 

NORTHVILLE 

Woodruff, Charles E., Maybury Sanatorium (Pathologic anatomy) 

PONTIAC 

Olsen, Richard E., St. Joseph Mercy Hospital (Clinical pathology and pathologic anatomy) 

Harsh, Robert C., Pontiac General Hospital (Clinical pathology and pathologic anatomy) 

SAGINAW 

Bucklin, Robert van Zandt, 1447 North Harrison St. (Clinical pathology and pathologic anatomy) 
Lohr, Oliver W., S37 Jlillard St. (Clinical pathology and pathologic anatomy) 

WYANDOTTE 

Mayner, Frederick A., Wyandotte General Hospital (Clinical pathology and pathologic anatomy) 

MINNESOTA 

DULUTH 

Berdez, George L., St. Mary’s Hospital (Clinical pathology and pathologic anatomy) 

Knoll, William V., St. Mary’s Hospital (Pathologic anatomy) 

Wells, Arthur H., St. Luke’s Hospital (Clinical pathology and pathologic anatomy) 

MINNEAPOLIS 

Bell, Elixious T., University of Minnesota (Pathologic anatomy) 

Clawson, Benjamin J., 500 Delaware St., S. E. (Pathologic anatomy) 

Drake, Charles R.. 600 Physicians and Surgeons Bldg. (Clinical pathology) 

Hebbel, Robert, University of Minnesota (Pathologic anatomy) 

James, Ellery M., 1412 E. 24th St. (Pathologic anatomy) 

Koucky, Rudolph W., 2500 S. Sixth St. (Clinical pathology and pathologic anatomy) 

Lind, Carl J. Jr., 3104 45 Ave. S. (Pathologic anatomy) 

Llewellyn, M. B., Asbury Hospital, 916 E. 15th St. (Pathologic anatomy) 

Lofsness, Stanley V., Swedish Hospital (Pathologic anatomy) 

Lott, Frederick H., Abbott Hospital (Pathologic anatomy) 

Lufkin, Nathaniel H., 920 7th St. South (Clinical pathology and pathologic anatomy) 

McCartney, James S., Jr., University of Minnesota (Clinical pathology and pathologic anatomy) 
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ROCHESTER 

Baggenstoss, Archie H„ 102 Second Ave. {Clinical pathology and pathologic anatomy) 

Bennett, Warren A., Jlayo Clinic {Clinical pathology and pathologic anatomy) 

Broders, Albert C., Mayo Clinic {Clinical pathology and pathologic anatomy) 

Edwards, Jesse E., Mayo Clinic {Pathologic anatomy) 

Kernohan, James W., ^layo Clinic (Pathologic anatomy) 

McDonald, John R., !Mayo Clinic {Clinical pathology and pathologic anatomy) 

Magath, T. B., Maj’-o Clinic {Clinical pathology) 

Mann, Frank D., Mayo Clinic {Clinical pathology) 

ParkJiilJ, Edith M., l^Jayo Clinic (Clinical pathology and pathologic anatomij) 

Pease, Gertrude L., Mayo Clinic {Clinical pathology and pathologic anatomy) 

Sanford, Arthur H., Mayo Clinic {Clinical pathology) 

Sayre, George P , ^layo Clinic {Pathologic anatomy) 

Weed, Lyle A., Mayo Clinic (Pathologic anatomy) 

Woolner, Lewis B., ^layo Clinic {Clinical pathology and pathologic ariatomy) 

ST. CLOUD 

Stangl, P. E., St. Cloud Hospital (Pathologic anatomy) 

ST. PAUL 

Ikcda, Kano, 125 W. College Ave. (Clinical pathology and pathologic anatomy) 

Kenyon, Thomas J., St. Joseph’s Hospital (Clinical pathology and pathologic anatomy) 

Kvitrud, Gilbert, 1700 University Ave, (Clinical pathology) 

Noble, John F., Ancker Hospital {Clinical pathology and pathologic ariatomy) 

MISSISSIPPI 

GREENVILLE 

White, Earl T., 310 Arnold Ave. (Clinical pathology) 

JACKSON 

Bratley, Forrest Groves, Mississippi Valley Hospital (Clinical pathology and pathologic anatomy) 
Nauman, Hans N., Veterans Administration Hospital {Clinical pathology and pathologic anafoni:/) 

VICKSBURG 

Fenstcrmacher, Richard H., 920 Crawford Street {Clinical pathology and pathologic anatomy) 

Moore, Robert M., Vicksburg Clinic {Pathologic anatomy) 

MISSOURI 

COLUMBIA 

Johnson, Richard, Ellis Fischel State Hospital {Pathologic anatomy) 

Neal, M., Pinson, Missouri University School of Medicine {Clinical pathology and pathologic anatomy) 

EXCELSIOR SPRINGS 

Bailey, William H., Veterans Administration Hospital {Clinical pathology and pathologic anatomy) 

JEFFERSON CITY 

Adams, Charles F., Division of Health {Clinical pathology and palhoXogic anatomy) 

KANSAS CITY 

Allebach, Hobart K. B., Research Hospital (Clinical pathology and pathologic anatomy) 

Buhler, Victor B., K. C. General Hospital (Clinical pathology and pathologic anatomy) 

Helwig, Ferdinand C., St. Luke’s Hospital (Pathologic anatomy) 

Jones, Maurice L., 306 E. 12th St. (Clinical pathology and pathologic anatomy) 

Kerr, Russell W., St. Joseph's Hospital (Pathologic anatomy) 

Leitch, C. G., 1109 Professional Bldg, {Clinical pathology) 

Upsher, Albert E., St. iMarj-'s Hospital (Clinical pathology and pnlhologic anatomy) 

KIRKWOOD 

Blumcntiml, Herman, 301 Alters Place (Pathologic anatomy) 
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ST. LOUIS 

Ackerman, Lauren V., Barnes Hospital, {Clinical pathology and pathologic anatomy) 

Allen, Henry C., 634 N. Grand Blvd. {Clinical pathology and pathologic anaiomy) 

Allen, Hollis N., 634 N. Grand Blvd. (Citmcal pathology and pathologic anatomy) 

Brown, Wilson G., St. Louis County Hospital {Clinical pathology and pathologic anatomy) 

Fleisher, Moyer S., 210 S, Ivingshighway {Clinical pathology) 

Frerichs, John B., Barnard Hospital {Pathologic anatomy) 

Gray, Samuel H., Jewsh Hospital {Clinical pathology and pathologic anatotny) 

Hagebuscli, Omer E., 4500 Olive St. {Clinical pathology and pathologic anaiomy) 

Hall, W. E. B., 919 N. Taylor Ave. {Clinical pathology and pathologic anatomy) 

ICannerstein, Milton, Jefferson Barracks Veterans Administration Hospital {Clinical pathology and pathologic anat^ 
omy) 

Ivatz, Samuel D., 3903 Olive St. {Clinical pathology and pathologic anatomy) 

IClenk, Charles L., 420 Met. Bldg. (Clinical pathology) 

Moore, Robert A., Washington University School of Medicine {Pathologic anatomy) 

Jloragues, Vincent, 1402 South Grand Blvd. {Pathologic anatomy) 

Penas, Manuel D,, Washington University School of Medicine {Pathologic anat07ny) 

Pinkerton, Henry, 1402 S. Grand Blvd. {Pathologic anatotny) 

Portuondo, Bonaventurc C., 3520 Chippewa St. {Clinical pathology and pathologic anatoyny) 

Roberts, John R., 3720 Washington Blvd. (Clinical pathology and pathologic anatomy) 

Saxton, John A., 1430 Carroll St. {Pathologic anatottiy) 

Siebert, Walter J., 2415 N. Kingshighway {Clinical pathology and pathologic anatomy) 

Thompson, Ralph L., C07 N. Grand Blvd. {Pathologic anaiomy) 

SPRINGFIELD 

Hanan, Ernest B., 000 Medical Arts Bldg. {Clinical pathology) 

Stone, Xfurray C., 200 E. Pershing {Clinical pathology) 

MONTANA 

BILLINGS 

Martin, Mary Elizabeth, St. Vincent Hospital {Pathologic anatomy) 

BUTTE 

Peterson, Raymond F., Murray Hospital Clinic {Clinical pathology and pathologic anatomy) 

GREAT FALLS 

Hildebrand, Eugene, Box 911 {Clinical pathology and pathologic anaiomy) 

Walker, Thomas F., 503 First Ave,, E., {Clinical pathology and pathologic anatomy) 

MISSOULA 

Buchanan, Edwin Graham, St. Patrick’s Hospital {Clinical pathology) 

NEBRASKA 

LINCOLN 

Tanner, Frank H., Lincoln General Hospital {Clinical pathology and pathologic anatomy) 

OMAHA 

Allen, Pliny, Immanuel Deaconess Hospital {Clinical pathology and pathologic anatomy) 

Bggers, Harold E., American Cancer Society, 501 Omaha National Bank Bldg. {Clinical pathology and pathologic 
anatomy) 

Foster, Miles, 822 S. 68th St. {Clinical pathology and pathologic anaiomy) 

Manning, Ernest T., 1407 Medical Arts Bldg. {Clinical pathology and pathologic anatomy) 

Rubnitz, Abraham, 732 Medical Arts Bldg. {Clinical pathology) 

Russum, Benjamin C., 306 N. 14th St. {Clinical pathology and pathologic anatomy) 

Schenken, John R., Nebraska Methodist Hospital {Clinical pathology and pathologic anaiomy) 

Tollman, James P., 42nd St. and Dewey Ave. {Clinical pathology and pathologic anatomy) 

NEVADA 

RENO 

Parsons. Lawrence, 235 W. Sixth St. {Clinical pathology and pathologic anatomy) 

Rea, Stanley L., 235 W. Sixth St. {Pathologic anatomy) 
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CONCORD 


NEW HAMPSHIRE 


Park, James H., Concord Hospital (.Pathologic anatomy) 


HANOVER 

Holyoke, John B., Dartmough Medical School (CUmcal pathology and pathologic anatomy) 
House, Reginald K.. Dartmouth Medical School IPathologio anatomy) 

Kiansis, Victor, Dartmouth Medical School (Pathologic anatomy) 

Miller, Ralph E,, 3 Don-ney Road (Clinical pathology and pathologic anatomy) 

LACONIA 

James, Wendell E , Box 201 (Clinical pathology and pathologic anatomy ) 


MANCHESTER 

Biron, Robert E., 337 Notre Dame Ave (Pathologic anatomy) 

Brooks, Samuel M , 955 Auburn St. (Clinical pathology and pathologic anatomy) 

ROCHESTER 

Norton, Louisa M., Frisbie Jleraorial Hospital (Clinical pathology) 


NEW JERSEY 

ASBURY PARK 

DePons, Isabel S,, 501 Grand Ave. (Pathologic anatomy) 

Pons, Carlos A., SOI Grand -■Vve. (Clinical pathology and pathologic anatomy) 

ATLANTIC CITY 

Eonzelmann, Frank W., Atlantic City Hospibal (Clinical pathology and pathologic anatomy) 

CAMDEN 

Platt, William R., West Jersey Hospital (Clinical pathology and pathologic anatomy) 

Read, W. T., Jr., Cooper Hospital (Clinical pathology and pathologic anatomy) 

COLLINGSWOOD 

Falkinburg, L. W., 501 Park Ave. (Clinical pathology and pathologic anatomy) 

EAST ORANGE 

Albano, Edwin H., 144 So. Harrison St. (Clinical pathology and pathologic anatomy) 
Fendrick, Edward, 17 Watson Ave. (Clinical pathology and pathologic anatomy) 

Hulett, Albert G., 20 Hawthorne Ave. (Clinical pathology and pathologic anatomy) 

GREYSTONE PARK 

Sherman, May, New Jersey State Hospital (Pathologic anatomy) 

HIGHLAND PARK 

Moolten, Sylvan E., 103 N. 4th Ave. (Clinical pathology and pathologic anatomy) 

JERSEY CITY 

Alter, Nicholas M., Margaret Hague Hospital (Clinical pathology and pathologic anatomy) 
Gitlitz, Abraham J., Christ Hospital (Clinical pathology and pathologic anatomy) 

Price, H. Preston, Medical Center (Clinical pathology and pathologic anatomy) 

MONTCLAIRE 

Work, John L., Mountainside Hospital (Clinical pathology and pathologic anatomy) 

MOORISTOWN 

Bauer, John T., 31 E. Second St. (Clinical pathology and pathologic anatomy) 
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MOUNT PLEASANT 

Cassilli, Arturo R., CIS Newark Ave. {Clinical pathology and pathologic anatomy) 

NEWARK 

Antopol, William, 201 Lyons Ave, {Clinical pathology and pathologic anatomy) 

Byrnes, Elizabeth W., 142 Clinton Ave. {Clinical pathology) 

Goldberg, Samuel A., Presbyterian Hospital {Clinical pathology and pathologic anatomy) 
Martland, Harrison S., City Hospital {Clinical pathology and pathologic anatomy) 
Mermod, Camille, 15 Washington St. {Clinical pathology and pathologic anatomy) 
Shulman, Murray W., 913 S. 20th St. {Clinical pathology and pathologic anatomy) 
Yaguda, Asher, 61 Lincoln Park {Clinical pathology and pathologic anatomy) 

NEW BRUNSWICK 

Whitcher, B. R., 44 Broad St. {Clinical pathology) 

NORTHFIELD 

Schmidt, J. Ross, 32 Northfield Plaza {Clinical pathology and pathologic anatomy) 

ORANGE 

Abel, Arthur R., 188 S. Essex Ave. {Clinical pathology) 

Rose, Salvatore J., 242 Ivy Ct. {Clinical pathology and pathologic anatomy) 

PASSAIC 

Ogden, Michael A., 20 Grove St. {Clinical pathology and pathologic anatomy) 

PATERSON 

Churg, Jacob, Barnert Memorial Hospital {Clinical pathology and pathologic anatomy) 
Davis, A. H., Paterson General Hospital {Clinical pathology) 

Kim, Gay Bong, St. Joseph’s Hospital {Clinical pathology and pathologic anatomy) 
Offenkrantz, Frederick JI., St. Joseph Hospital {Clinical pathology) 

PLAINFIELD 

Hansen, Harry, Muhlenberg Hospital {Pathologic anatomy) 

SHORT HILLS 

Bernhard, William G., 79 Minnisink Road {Clinical pathology and pathologic anatomy) 

SOMERVILLE 

Gewanter, Aaron, Somerset Hospital {Clinical pathology and pathologic anatomy) 

TEANECK 

Markley, Luther A., Holy Name Hospital {Clinical pathology) 

TRENTON 

Boughton, T. Harris, 928 Carteret Ave. {Clinical pathology and pathologic anatomy) 
Fluck, David A., 628 W. State St. {Clinical pathology and pathologic anatomy) 

Rathmell, Thomas K., Mercer Hospital {Clinical pathology and pathologic anatomy) 

WEEHAWKEN 

Braunstein, William P., 1 Bellevue St. {Clinical pathology and pathologic anatomy) 

NEW MEXICO 


ALBUQUERQUE 

Beam, Mark P., Van Atta Laboratories, P. O. Box 72 {Clinical pathology and pathologic anatomy) 


SANTA FE 

Margulis, Aaron E., Santa Fe Clinic, Inc., Coronado Bldg. {Pathologic anatomy) 
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NEW YORK 

ALBANY 

Boland, Joseph B., 308 New Scotland Ave. {Pathologic anatomy) 

Clemmer, John J., 136 S. Lake Ave, {Clinical pathology and pathologic anatomy) 

Dalldorf, Gilbert, State of New York Dept, of Health {Pathologic anatomy) 

Hayes, John J., % L. Johnson, 3 Elk St. {Pathologic anatomy) 

Marra, John J., 399 State St. {Clinical pathology and pathologic anatomy) 

Roberts, James B., Albany Medical College {Clinical pathology and pathologic anatomy) 

Schleifstein, Joseph I,, Department of Health, New Scotland Ave. (Ch'nical pathology and Twi/ioloffic onafomy) 
Tompkins, Victor N., New York State Dept, of Health {Clinical pathology and pathologic anatomy) 

Wright, Arthur W., Albany Medical College {Clinical pathology and pathologic anatomy) 

AMSTERDAiM 

Herr, Bayard S., Montgomery Countj* Lab. {Clinical pathology and pathologic anatomy) 

ASTORIA 

Garrow, Irene, 25-15 30th Rd. {Clinical pathology and pathologic anatomy) 

Werne, Jacob, 25-15 30th Rd. {Clinical pathology and pathologic anatomy) 

AUBURN 

Harris, Arthur E., Cayuga County Laboratory, Sfetcalfe Bldg. (Clinical pathology) 

BATAVIA 

Preuss, Fred Simon, Veterans Administration Hospital {Pathologic anatomy) 

Preuss, Fred Simon, Veterans Hospital {Pathologic anatomy) 

Tannenberg, Joseph, 43 Ellicott Ave. {Clinical pathology and pathologic anatomy) 

BINGHAMTON 

Bergstrom, Victor W., 21 Park Ave. {Clinical pathology and pathologic anatomy) 

Nelson, Walter C., 7 Crary Ave. {Clinical pathology and pathologic anatomy) 

BROOKLYN 

Baker, Margaret A., Bay Ridge Hospital {Clinical pathology and pathologic anatomy) 

Bolker, Herman, 264 Westminster Road {Clinical pathology and pathologic anatomy) 

Bornstein, Siegbert, 1284 President St. {Clinical pathology and pathologic anatomy) 

Burn, Caspar G., 726 Ocean Ave. {Clinical pathology and pathologic anatoyny) 

Cook, Ward H., Long Island College Hospital {Clinical pathology and pathologic anatotny) 

Fink, Harold, 700 Ocean Ave. {Clinical pathology and pathologic anatomy) 

Fox, Lester M., Veterans Administration Hospital {Clinical pathology and pathologic anatomy) 

Friedland, Lester M., 445 Ninth St. {Pathologic ayiatomy) 

Gordon, Benjamin S., 1488 President St. {Pathologic anatomy) 

Grayzel, David M., 105 Winthrop St. {Pathologic anatomy) 

Grethmann, Wolfgang, 338 34th St. {Pathologic anatomy) 

Gruenwald, Peter, 335 Henry St. {Pathologic anatotny) 

Howe, John S., 625 3rd St. {Clinical pathology and pathologic anatomy) 

Hyman, Malcolm A., 55 Lenox Rd. {Pathologic atiatomy) 

Jacobson, Sheldon A., 460 Lefferts Ave. {Pathologic anatomy) 

Kantrowitz, Abraham R., 4802 10th Ave. {Clinical pathology and pathologic anatomy) 

Lederer, Max, 564 E. 23rd St., {Clinical pathology and pathologic anatotny) 

Mackles, Abraham, 210 Chester St. {Pathologic anatomy) 

Marino, Edmund R., 504 12th St. {Pathologic anatomy) 

Marten, Edward, 152 Lenox Rd. {Clinical pathology and pathologic anatomy) 

Meyer, Leo M., 550 E. 10th {Pathologic anatomy) 

Mitchell, Nathan, Beth-El Hospital {Clinical pathology and pathologic anatomy) 

Moitrier, William, 1219 Dean St. {Clinical pathology and pathologic anatomy) 

Pennell, S., 4711 12th Ave. {Clinical pathology) 

Polayes, Silik, 414 Sterling Place {Clinical pathology and pathologic anatomy) 

Rakieten, Morris L., 335 Henrj' St. {Clinical pathology) 

Rosenblatt, Philip, 142 Joralemon {Pathologic anatomy) 

Rosenthal, Lazar, 353 Ocean Ave. {Clinical pathology) 

Sherman, Irving, 1466 49th St. {Clinical pathology) 

Wachstein, Maximilian, 782 E. 17th St. (ChniVol pathology and pathologic onafomyl 
Wiener, Alexander S., 04 Rutland Road {Clinical pathology) 
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BUFFALO 

Becker, Charles F., 516 Lafayette St. {Pathologic anatomy) 

Jacobs, William F., 310 W. Utica {Pathologic anatomy) 

PostolofI, Anthony V., 24 Seminole Pkwy. {Pathologic anatomy) 

Sanes, Samuel, Ed. T. Meyer Hospital {Pathologic ana(omy) 

Tannhauser, Siegfried, 563 Riley St. {Clinical pathology and pathologic anatomy) 

Warwick, Margaret, 610 Potomac Ave. {Clinical pathology and pathologic anatomy) 

CENTRAL ISLIP 

Trygstad, Eeidar, Central Islip {Clmical pathology and pathologic anatomy) 

CLIFTON SPRINGS 

Copeland, Glenn J., Clifton Springs San. & Clinic {Clinical pathology) 

COOPERSTOWN 

Hawn, Clinton Van Zandt, Otsego County Laboratory {Pathology anatomy) 

CORONA 

Penke, Madeline, 104-27 41st St. {Clinical pathology and pathologic anatomy) 

CORTLAND 

Wall, William A., 105 N. Main St. {Clinical pathology) 

EAST WILLISTON 

deVeer, J. Arnold, 33 Meritoria Drive {Clinical pathology and pathologic anatomy) 

ELMHURST 

Barland, Samuel, 40-66 Ithaca St. {Clinical pathology and pathologic anatomy) 

ELMIRA 

Cohen, Samuel E., Arnot-Ogden Memorial Hospital {Pathologic anatomy) 

FAR ROCKAWAY 

Handelman-Kalashnikofi, Pauline, 918 Cornaga Ave. {Clinical pathology) 

FLUSHING 

Gettinger, Raymond, 73-40 195th St. {Clinical pathology and pathologic anatomy) 

FOREST HILLS 

Feigin, Irvin, 7272 112th St. {Clinical pathology and pathologic anatomy) 

Meyer, Elizabeth, 112-41 72nd Road {Pathologic anatomy) 

GLENS FALLS 

Maslon, Morns, 88 Park St. {Clinical pathology and pathologic anatomy) 

GREAT NECK 

Marshall, Louis E., 10 Welwyn Road, Apt. 1 F {Clinical pathology and pathologic anatomy) 

HEMPSTEAD, LONG ISLAND 

Curphey, Theodore J., Sleadowbrook Hospital {Clinical pathology and pathologic anatomy) 

HUNT 

Popoli, Nicholas IV., R. F. D. SI {Clinical pathology and pathologic anatomy) 

HUNTINGTON, LONG ISLAND 

Holleb, Herbert B., Huntington Hospital {Clinical pathology and pathologic anatomy) 
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ITHACA 

Ferris, Henry W., Tompkins County Memorial Hospital (.Clinical palholog,j and vathologic anatomy) 

JACKSON HEIGHTS 

Santora, Eduard, 32-56 83rd St, (Cluneal pathology and pathologic anatomy) 

JAMAICA, LONG ISLAND 

Angrist, Allred, 166-19 89th Ave. (Clinical pathology and pathologic anatomy) 

JAMESTOWN 

Loefller, Margaret, Municipal Laboratory (Pathologic anatomy) 

Weedon, Frederick R., JIunicipal Laboratory (Clinical pathology and pathologic anatomy) 

JOHNSON CITY 

Stevens, Dorothy L., Charles S. IVilson Memorial Hospital (Clinical pathology and pathologic anatomy) 

JORDAN 

Van Horn, Herman H,, {Clinical pathology) 

KEW GARDENS 

Rosen, Samuel, 118-09 83rd Ave. {Pathologic anatomy) 

KINGS PARK 

Prieatman, Gordon, Kings Park State Hospital (Clinical pathology and pathologic anatomy) 

KINGSTON 

Taylor, J. S., 400 Broadway (Clinical pathology and pathologic anatomy) 

LAURELTON, LONG ISLAND 

Barnard, Robert D., 138-48 231st St. (Clinical pathology) 

LONG ISLAND CITY 

Chapman, Irving, 41-15 45th Street (Clinical pathology and pathologic anatomy) 

Siegel, Henry, 18-45 21st Road (Clinical pathology and pathologic anatomy) 

MIDDLETOWN 

Kelley, William E., State Hospital (Clinical pathology and pathologic anatomy) 

MINEOLA 

Inda, Frank A., Nassau Hospital (Clinical pathology and pathologic anatomy) 

MONROE 

Hala, William W. (Clinical pathology and pathologic anatomy) 

MOUNT AIORRIS 

Mathias, E. E. M., Mt. Morris Tuberculosis Hospital (Pathologic anatomy) 

AIOUNT VERNON 

Gross, Stanley, 24 Claremont Ave. (Clinical pathology) 

SharnofI, J. George, Mt. Vernon Hospital (Clinical pathology and pathologic anatomy) 


NEWBURGH 

Summerill, Frederick, 70 Dubois (Clinical pathology and pathologic anatomy) 
Wescott, Adeline M., 202 Grand St. (Clinical pathoiogy and pathologic anatomy) 
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NEW ROCHELLE 

Denton, James W., IG Guion Place {Pathologic anatomy) 

Fruend-IOemperer, Margit, 18 Lester Place {Clinical pathology and pathologic anatomy) 

NEW YORK . 

Adler, Jacob, Jlount Sinai Hospital {Pathologic anatomy) 

Allen, Arthur C., 235 E. 22nd St. {Clinical pathology and pathologic anatomy) 

Andersen, Dorothy H., Babies Hospital {Clinical pathology and pathologic anatomy) 

Aronoff, Rosa, 36 Washington Square, W. {Clinical pathology and pathologic anatomy) 

Aronson, William, 1840 Grand Concourse {Clinical pathology and pathologic anatomy) 

Beckett, Ronald S., llontefiore Hospital, E. Gunhill Rd. {Clinical pathology and pathologic anatomy) 
Bernheim, Alice I., 65 E. 96th St. {Pathologic anatomy) 

Bevans, Margaret, 1st Columbia Research Division Goldwater Memorial Hospital {Pathologic anatomy) 
Block, Nathan, 1082 Park Ave. {Clinical pathology and pathologic anatomy) 

Brandes, Walter W,, Roosevelt Hospital {Clinical pathology and pathologic anatomy) 

Brody, Henry, Beth Israel Hospital {Pathologic anatomy) 

Brown, Chester R., 4418 Waldo Ave. {Pathologic anatomy) 

Brown, Gregory N., New York University College of Dentistry {Clinical pathology and pathologic anatomy) 
Caes, Hetwy J., New York Medical College {Pathologic anatomy) 

Clark, Eugene, 133 E. 58th St. {Pathologic anatomy) 

Clarke, B. Earle, St. Luke’s Hospital {Clinical pathology and pathologic anatomy) 

Coblenz, Aaron, 500 E. 81st St, {Clinical pathology and pathologic anatomy) 

Cocheu, Lindsley F., 20 E. 106th St. {Clinical pathology) 

Cohen, Hilliard, Mount Sinai Hospital {Clinical pathology and pathologic anatomy) 

Connery, Joseph E., 138 E. 36th St. {Clinical pathology) 

Darlington, Charles G., 477 First Ave. {Clinical pathology and pathologic anatomy) 

DeAngeles, C. E., St. John’s Riverside Hospital {Clinical pathology and pathologic anatomy) 

Dolgopol, Vern B., 610 W. 115th St. {Clinical pathology and pathologic anatomy) 

Eggston, Andrew A., 653 Park Ave. {Clinical pathology and pathologic anatomy) 

Ehrenreich, Theodore, 400 E. 57th St. {Pathologic anatomy) 

Eisen, J. Jlilton, 630 W. 168th St. {Pathologic anatomy) 

Eros, Gedeon, 722 W. 108th St. {Pathologic anatomy) 

Farinacci, Charles J., 1st Army Lab., 90 Church St. {Clinical pathology and pathologic anatomy) 

Fein, Maxwell J., 30 E. 40th St. {Clinical pathology and pathologic anatomy) 

Felsen, Joseph, 120 E. 39th St. {Clinical pathology and pathologic anatomy) 

Fitzgerald, Patrick J., York Ave. and 68th St. {Clinical pathology and pathologic anatomy) 

Flynn, Joseph E., 630 W. 168th St. {Pathologic anatomy) 

Foot, N. Chandler, 1300 York Ave. {Pathologic anatomy) 

Foote, Frank W., Jr., 444 E. 68th St. {Pathologic anatomy) 

Foucar, F. H., Col., M. C., U. S. A. First Army Lab. {Clinical pathology and pathologic anatomy) 

Frantz, Virginia K., 630 W. 168th St. {Pathologic anatomy) 

Garber, C. Zant, 420 59th St., E. {Clinical pathology and pathologic anatomy) 

Geiger, Jacob, 1070 Park Ave. {Clinical pathology) 

Gerber, Isadore E., 1175 Park Ave. {Clinical pathology and pathologic anatomy) 

Ginzler, Arthur M., 565 Slanhattan Ave. {Pathologic anatomy) 

Gladstone, Sidney A., 345 W. 50th St. {Clinical pathology and pathologic anatomy) 

Gonzales, Thomas A., 730 Ft. Washington Ave. {Pathologic anatomy) 

Graef, Irving, 477 First Ave. {Pathologic anatomy) 

Grishman, Edith, 25 E. 98th St. {Pathologic anatomy) 

Gruenwald, Lotte, 1 E. 100th Street {Pathologic anatomy) 

Halpern, Milton, 106 E. 85th St. {Pathologic anatomy) 

Higgins, George K., New York Medical College, 1 E. 105th St. {Pathologic anatomy) 

Hillman, Oliver S., 140 E. 54th St. {Clinical pathology and pathologic anatomy) 

Hochman, Charles H., 1749 Grand Concourse {Clinical pathology and pathologic anatomy) 

Jaffe, Henrj' L., Hospital for Joint Diseases {Clinical pathology and pathologic anatomy) 

Jessup, Damd S. D., 411 W. 114th St. {Clinical pathology and pathologic anatomy) 

Kean, Benjamin H., 710 Park Ave. {Clinical pathology and pathologic anatomy) 

Kellner, Aaron, 1300 York Ave. {Pathologic anatomy) 

Keston, Homer D., 630 W. 168th St. {Pathologic anatority) 

Klemperer, Paul, Sit. Sinai Hospital {Clinical pathology and pathologic anatomy) 

Knox, Leila C., St. Luke’s Hospital {Clinical pathology and pathologic anatomy) 

Kogen, Vitali, 235 Ft. Washington Ave. {Pathologic anatomy) 

Kopel, Sloses, 1063 Slorris Ave. {Clinical pathology and pathologic anatomy) 

Kritzler, Robert A., 622 West IGSth St. {Pathologic anatomy) 

Lattes, Raffaele, 630 W. lG8th St. {Pathologic anatomy) 

Lefkowitz, Louis L., 1235 Grand Concourse {Pathologic anatomy) 

Levine, Jacob, 235 E. 196th St. {Clinical pathology and pathologic anatomy) 



GEOGRAPHIC LISTING OF DIPLOMATES 


49 


Lichtenstein, Louis, 1919 Madison Ave. {Pathologic anatomy) 

Lisa, James R., City Hospital, Welfare Island (Cftnicaf pathology and falhologic anatomy) 
Manheims, Perrj* J., 830 Park Ave. {Clinical pathology) 

Mendeloff, Joseph, 2115 Rycr Ave. {Pathologic anatomy) 

Millman, Louis J., 2-18S Grand Concourse {Pathdogic anatomy) 

Moss, Leo D., 1 E. lOOth St. {Clinical pathology and pathologic anatojny) 

Olcott, Charles T., 1300 York Ave. (Paffiofojic anatomi/) 

Olivetti, Renzo G , 301 E. 2l8t St {Pathologic anatomy) 

Paltauf, Rudolf, 344 \V. 72nd St. {Pathologic anatomy) 

Pearce, Jolin M., 525 E. CSth St. {Pathologic anatomy) 

Pincus, Julius, 300 West End Ave. {Clinical pathology and pathologic anatomy) 

Plaut, Alfred, Beth Israel Hospital {Clinical pathology and pathologic anatomy) 

Ravid, Jacob M., 1125 Park Ave. {Clinical pathology and jiathologic anatomy) 

Richter, Maurice N., 303 E. 20th St. {Clinical pathology and pathologic anatomy) 
Rohdenburg, George L., 630 Park Ave. {Clinical pathology and pathologic anatomy) 
Rosenthal, Julius, 114 E. 84th St. {Clinical pathology and pathologic anatomy) 

Rothstein, Isadorc, Bronx Hospital {Clinical pathology and pathologic anatomy) 

Rottino, Antonio, 2735 Henrj' Hudson Highway (Pathologic anatomy) 

Saccone, Andrea, 334 E. llCth St. {Clinical pathology and pathologic anatomy) 

St. George, Armin V., 400 E. 29th St. {Clinical pathology and pathologic anatomy) 

Sala, Angelo M., N. Y. C. Cancer Institute, Welfare Island {Pathologic anatomy) 

Scecof, David P., 1970 Daly Ave. {Pathologic anatomy) 

Selzer, Isidore, New York City Hospital (Pathologic anatomy) 

Silverman, Gertrude, 301 E. 2Ist St. (Cfinicaf pathology and pathologic anatomy) 
Silverman, I. Jerome, 910 Grand Concourse {Clinical pathology and pathologic anatomy) 
Smith, H. P,, C30 W. IGStli St. (Clinical pathology and x>Qtholog\c anatomy) 

Smith, Lawrence W., 119 E. 20th St. (C/i«tcaf pathology and pathologic anatomy) 

Solomon, Cj’ril, French Hospital, 330 W. 30th St. {Pathologic anato7ny) 

Spain, David M., Bellevue Ilo.spitiil {Pathologic anatomy) 

Speer, Francis D., 20 E. lOGth St. {Clinical pathology and pathologic analotny) 

Spitz, Henry, Bellevue Hospital, (Pathologic anatomy) 

Spitz, Sophie, 235 E. 22nd Street {Pathologic anatomy and clinical pathology) 

Stanford, Addie D., Ontario Wayne Co. (Cfinicof pathology) 

Stewart, Fred W., 444 E. 68th St. {Clinical pathology and pathologic analoray) 

Stillman, Ralph G., 525 E. G8th St. (Clinical pathology) 

Stohr, Grote, 10 W. 74th St. (Pofliolojfc armfowi/) 

Stout, Arthur P., 030 W. IGStli St. {Pathologic anatomy) 

Stump, David J., Postgraduate Hospital {Clinical pathology and pathologic anatomy) 
Taub, Jacob, 1488 Metropolitan Ave. {Clinical pathology and pathologic anatomy) 

Vance, Benjamin M., 400 E. 29th St. (Pathologic anatomy) 

Vogel, Peter, 51 E. 90th St. (Clinical pathology) 

Von Glahn, William C., 477 First Ave. {Pathologic anatomy) 

Weintraub, Solomon, 350 Central Park W. {Pathologic anatomy) 

Wilens, Sigmund, University and Bellevue Hospital Medical College (Pathologic anatomy) 
Wolf, Abner, 630 W. iGSth St. {Pathologic anatomy) 

Wood, Francis Carter, St. Lukc’.s Hospital (Clinical pathology and pathologic anatomy) 
Wozcncroft, Jean Paul, 444 E. OSth St, (Cfiiiicaf pathology and pathclogic anatomy) 
Youland, William E., 1 Ea.'st 105th St. (Clinical pathology and pathologic anatomy) 

Zak, Frederick G., Mount Sinai Hospital (Pathologic anatomy) 

Zimmerman, Hnrrj' M., Montefiorc Hospital {Pathologic anatomy) 

NYACK 

Dessati, Frederick I., Route 9, Upper Grandview {Pathologic anatomy) 

ONEONTA 

Locseb, John, Homer Folks Tuberculosis Hospital {Pathologic anatotny^ 

PORTVILLE 

Smith, J. Howard, 32 Maple Ave. (Clinical pathology and pathologic anatomy) 

POUGHKEEPSIE 

Ferraro, Louis R., St, Francis Hospital (CfintVaf pathology and I'atlologic anatomy) 
Pccklmm, A. L., Vass.ar Brothers Hospital {Clinical pathology and jnlhologic anatonvg) 
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ROCHESTER 

Bohrod, Milton G., 501 \V. Main St. {Clinical pathology and pathologic anatomy) 

Brown, Herbert R., 215 S. Goodman St. {Clinical pathology and pathologic anatomy) 

Bullard, H. Hays, Genesee Hospital {Clinical pathology and pathologic anatomy) 

Gordon, Louis Z., Highland Hospital of Rochester {Clinical pathology and pathologic anatomy) 

Hawkins, William Bruee, 260 Crittenden Blvd. {Pathologic anatomy) 

Lindsay, S. T., St. Mary’s Hospital {Clinical pathology and pathologic anatomy) 

Jlider, G. Burroughs, Strong Memorial Hospital {Pathologic anatomy) 

Scott, James K., Rochester Hospital {Pathologic anatomy) 

Thomas, Walter S., 1321 Highland Ave. {Clinical pathology and pathologic anatomy) 

Whipple, George H., 200 Crittenden Blvd. {Clinical pathology and pathologic anatomy) 

RYE 

Loder, Margaret, 920 Boston Post Road {Clinical pathology and pathologic anatomy) 

SARANAC LAI^E 

Vorwald, Arthur J., Saranac Laboratory, Box 551 (Clinical pathology and pathologic anatomy) 

SARATOGA SPRINGS 

Lebowich, Joseph, Saratoga County Laboratory, Saratoga Hospital {Pathologic anatomy) 

SCARSDALE 

Meeker, Louise H., 1245 Post Road {Pathologic anatomy) 

Russell, Hollis K., 1234 Post Road {Clinical pathology and pathologic anatomy) 

SCHENECTADY 

Kellert, Ellis, Ellis Hospital {Clinical pathology and pathologic anatomy) 

STATEN ISLAND 

Auerbach, Oscar, 121 Hamden Ave. {Pathologic anatomy) 

Sophian, Lawrence, U. S. ilarine Hospital {Clinical pathology and pathologic anatomy) 

Weiss, Leo, Halloran Veterans Administration Hospital {Clinical pathology and pathologic anatomy) 

SYRACUSE 

Dick, Herman J., Syracuse University College of Medicine {Clinical pathology and pathologic anatomy) 
Ferguson, J. Howard, 766 Irring Ave. {Pathologic anatomy) 

Reifenstein, George H., SjTacuse University {Pathologic anatomy) 

Weiskotten, Herman G., 766 Irving Ave. {Pathologic anatomy) 

TROY 

Curtis, Stephen H., 127 Congress {Clinical pathology) 

Gardner, Louise Trent, 1.2 Georgian Terrace, Rensselaenvyck {Clinical pathology and pathologic anatomy) 
Ivosinski, Alexander A., Leonard Hospital {Pathologic anatomy) 

UTICA 

Walker, Gerald C., St. Elizabeth Hospital {Pathologic anatomy) 

VALHALLA 

McCullough, Kendnck, Grasslands Hospital {Pathologic anatomy) 

WATERTOWN 

Walker, Thomas Tipton, 546 Woolworth Building {Clinical pathology and pathologic anatomy) 

WINGDALE 

Cares, Reuben, Harlem Valley State Hospital {Clinical pathology and pathologic anatomy) 

WOODHAVEN 

Bevilacqua, Michael, 80-31 88th Ave. {Clinical pathology and pathologic anatomy) 
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NORTH CAROLINA 

ASHEVILLE 

Derrick, W. A., Norburn Hospital and Clinic {Pathologic anatomy) 

Peasley, E. D., Mission Hospital {Clinical jxithology and pathologic anatomy) 

CHAPEL HILL 

Brinklious, Kenneth M., School of Medicine {Clinical jytthology and jyithologic anatomy) 

CHARLOTTE 

Byrnes, Thomas IL, 403 N. Trj’on St. {Clinical pathology and pathologic anatomy) 

Kimmclstiel, Paul, Charlotte Memorial Hospital {Clinical jxithology and pathologic anatomy) 
Todd, Lester C., 401 N. Trj’On St. {Clinical pathology and pathologic anatomy) 

DURHAM 

Black-SchafTer, Bernard, Duke Univorsitj* Hospital {Pathologic anatomy) 

Cuttino, John T., Box 3128. Duke Hospital {Pathologic anatomy) 

Dick.son, James Gillespie, Box 3440, Duke Hospital {Clinical pathology) 

Erickson, Cyrus C., Duke TJniversit 3 ' Hospital (Pathologic anatomy) 

Forbiis, Wilcj’ D.. Duke Universitj' Hospital {Clinical pathology and pathologic anatomy) 

Gunter, June U., Watts Hospital (Clinical pathology and pathologic anatomy) 

Marcolis, George, Duke XJnivcrsit 3 * Hospital {Clinical pathology and jyathologic anatomy) 

GREENSBORO 

Lennon, Hershel C., 110 JefTerson Bldg. {Clinical jxithology and pathologic anatomy) 

WILMINGTON 

Herzberg, Mortimer, 2517 Princess St. (Clinical pathology and jxithologic anatomy) 

WINSTON-SALEM 

Carpenter, Coy C., Bowman Gra 3 ' School of Medicine {Clinical pathology and pathologic anatomy) 
Morehead, Robert Page, Bowman Gra 3 * School of Medicine {Pathologic anatomy) 

NORTH DAKOTA 


BISMARCK 

Larson, Leonard W., 221 Fiftli St. (Clinical pathology and j^athologic anatomy) 

OHIO 


AKRON 

Baker, Margaret R., Children’.s Hospital (Clinical pathology and jxtthologic anatomy) 

Catron, Llo 3 ’d F., Cit 3 ' Hospital (Pathologic anatomy) 

Dochat, George R., Peoples Hospital (Clinical pathology and pathologic anatomy) 

Proskauer, George S., St. Thomas Hospital (Pathologic anatomy) 

CANTON 

Henderson, Donald G., Aultman Hospital (Clinical pathology and pathologic anatomy) 
Rosedale, Rn 3 ’mond S., CIO Market Avc. (Pathologic anatomy) 

Shawokcr, Max, Mcrc 3 * Hospital (Clinical pathology) 

CINCINNATI 

Brill, Robert, St. Mar 3 ’’s Hospital, SIC Betts St. (Clinical jxithology and pathologic anatomy) 
Dutrn, Frank R., Univcrsit 3 * of Cincinnati (Pathologic anatomy) 

Gall, Edward .A.., Cincinnati General Hospital (Pathologic anatomy) 

Gannon, .Tohn R., 234 Elirman .\vo. (C/iniVaf pathology and pathologic anatomy) 

Germain, Wm McKee, Good Samaritan Hospital (C/micaf pathology and pathologic anatomy) 
Wn'y^erman, Philip, Jewish Hospital (Clinical jxithology and jxitholoyic anatomy) 
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CLEVELAND 

Chamberlin, William B., Jr., St. Alexis Hospital (Clinical pathology arid pathologic anatomy) 

Domingues, Rafael, 11311 Shaker Blvd. (Clinical pathology and pathologic anatotny) 

Eitzen, Oliver, St. Alexis Hospital, Broadway & McBride (Pathologic anatomy) 

Goodsitt, Edward, Huron Road Hospital (Clinical pathology and pathologic anatomy) 

Harmos, Oscar, U. S. Marine Hosp., Fairhill Road and E. 124th St. (Clinical pathology and pathologic anatomy) 
Karsner, Howard T., 2085 Adelbert Rd, (Clinical pathology and pathologic anatomy) 

Kinney, Thomas D., 3395 Scranton Rd. (Pathologic anatomy) 

Kline, Benjamin S., Mt. Sinai Hospital (Clinical pathology and pathologic anatomy) 

Koletsky, Simon, 2085 Adelbert Rd. (Clinical pathology and pathologic anatomy) 

Koster, E. Frederick, St. John’s Hospital (Pathologic anatomy) 

Lund, Herbert, University Hospital (Clinical pathology and pathologic anatomy) 

Mackrell, John S., Jr., Fairview Park Hospital (Pathologic anatomy) 

Orbison, J. L., 2085 Adelbert Rd. (Pathologic anatomy) 

Rehbock, Donald J., 2315 E. 22nd (Clinical pathology and pathologic anatomy) 

Segal, Abraham J.. St. Luke’s Hospital (Pathologic anatomy) 

Sneiderman, Harry, 968 Hanna Bldg. (Clinical pathology) 

Sunderman, F. William, Cleveland Clinic, Euclid at 93rd (Clinical pathology) 

Taylor, Richard C,, 3395 Scranton Road (Pathologic anatomy) 

Young, Anna May, 1800 E. 105th St. (Clinical pathology and pathologic anatomy) 

CLEVELAND HEIGHTS 

Bayless, Francis, 2316 Delaware St. (Clinical pathology and pathologic anatomy) 

Hazard, J. B., Cleveland Clinic (Clinical pathology and pathologic anatomy) 

Leuchtenberger, Rudolf, 12345 Cedar Rd. (Pathologic anatomy) 

COLUjMBUS 

Davidson, Horace B., 267 E. Broad St. (Clinical pathology and pathologic anatotny) 

Fidler. Roswell S., 700 N. Park St. (Clinical pathology and pathologic anatomy) 

Jlilliser, Russell V., Ohio State University (Pathologic anatomy) 

Reinhart, Harry L., Starling-Loving U. Hospital (Clinical pathology and pathologic anatomy) 

Schlumberger, Hans G., Ohio State University (Clinical pathology and pathologic anatomy) 

Von Hamm, Emmerich, Ohio State University (Clinical pathology and pathologic anatomy) 

CUYAHOGA FALLS 

Potter, Frederick C., 826 Cliestnut Blvd. (Clinical pathology and pathologic anatomy) 

DAYTON 

Costing, MelHn, Miami Valley Hospital (Clinical pathology and pathologic anatomy) 

Payne, F. C., 880 Fidelity Medical Bldg. (Clinical pathology and pathologic anatomy) 

Simpson, Walter M., 103 Spirea Dr. (Clinical pathology and pathologic anatomy) 

ELYRIA 

Chomet, Bernard, Elyria Hospital (Clinical pathology and pathologic anatomy) 

HAIMILTON 

Lande, Kurt E., 837 Main St. (Pathologic anatomy) 

LIMA 

Hemsath, F. A., P.O. Box 1031 (Clinical pathology and pathologic anatomy) 

LORAIN 

Chesner, Charles, St. Joseph’s Hospital (Clinical pathology and pathologic anatomy) 

MANSFIELD 

Hathaway, Burr M , General Hospital (Clinical pathology and pathologic anatomy) 

SALEM 

Falkenstein, -Mfons F., 041 Perry St. (Clinical pathology and pathologic anatomy) 
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SPRINGFIELD 

Hunter, Mary P., Springfield City Hospital (Clinical pathology and pathologic anatomy) 

TOLEDO 

Burns, Edwnnl L., Mercy Hosjiltal (Pathologic anatomy) 

Ramsey, Tliomas L., 225 Micliigan (Clinical jiathcdogy and pathologic anatomy) 

Rhoden, Alfred E., Flower Hospital, Cherry St. (Clinical pathology and pathologic anatomy) 

Rich, George T., Maumee Valley Hospital (Pathologic anatomy) 

Steinberg, Bernhard, Toledo Hospital (Clinical pathology and pathologic anatomy) 

Vidoli, Marino F., St. Vincent’s Hospital (Pathologic anatomy) 

Zbinden, Tlicodorc, 700 Madison Ave (Clinical pathology) 

WARREN 

Scullard, Garner, Warren City Hospital (Clinical pathology and pathologic anatomy) 

YOUNGSTOWN 

Collier, Wni. Dean, 1044 Belmont Ave. (Clinical pathology and pathologic anatomy) 

Giffen, Horace K., Youngstown Hospital Assn. (Pathologic anatomy) 

Rap])oport, Arthur E,, Youngstown Hospital (Clinical pathology and pathologic anatomy) 

Raven, Clara, 2219 Golcta Avenue (Clinical pathology) 

OKLAHOMA 

BARTLESVILLE 

Chamberlin, Elizabetli, ^rcmoriul Hospital (Clinical pathology) 

OKLAHOMA CITY 

Ilnlpert, Bela, University Hospital (Clinical pathology and pathologic anatomy) 

Hopps, Howard C.. SOI E. 13t!i St. (Pathologic anatomy) 

Keller, Wilbur Floyd, Medical Arts Bldg. (Clinxcal pathology and pathologic anatomy) 

SHAWNEE 

Owen, James N., Jr,, Anderson, Carson & Hughes Clinic (Pathologic anatomy) 

TULSA 

Palik, Emil E., St Jolin’s Hospital (Clinical pathology and pathologic anatomy) 

OREGON 

EUGENE 

Furrer, Emil D., 132 E. Broadway (Clinical pathology) 

PORTLAND 

Cryncs, Sylvester, 705 Standard Bldg. (Clinical pathology) 

Foskett, Herbert II , 1020 S. W. Taylor St. (Clinical pathology and pathologic anatomy) 

Frisch, Arthur W., University of Oregon Medical School (Pathologic anatomy) 

Hunter, Warren C., University of Oregon Medical School (Clinical jxithology arid pathologic anatomy) 
Johnston, Robert D., University of Oregon Medical School (Pathologic anatomy) 

Lcliman, William, Good Samaritan Hospital (Clinical pathology and pathologic anatomy) 

Losli, Ernest J., 4505 N. E. Royal Court (Clinical pathology and pathologic anatorny) 

Manlovc, Charles H., Good Samaritan Hospital (Clinical pathology and pathologic anatomy) 

Menne, Frank R., St. Vincent’s Hospital (Clinical pathology and pathologic anatomy) 

Mincklcr, Jeff, Providence Hospital (Pathologic anatomy) 

Queen, Frank B., 3181 S. W. Mnrqunn Hill Rd. (PatAolojp'c anatomy) 

Richardson, Howard L., Crime Detection Labomtorj*, Oregon University (Pathologic anatomy) 
Sneeden, Vinton D , University of Oregon Mediciil School (Pathologic anatomy) 

SALEM 

Lidbcck, Wm. L., 390 State St. (Clinical pathology and pathologic anatomy) 
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PENNSYLVANIA 


ABINGTON 

Eiman, John, Abington Memorial Hospital (Clinical pathology and pathologic anatomy) 

ALLENTOWN 

Reitz, Charles B., Allentown State Hospital (Clinical pathology) 

Stader, Donald E,, Sacred Heart Hospital (Pathologic anatomy) 

Wenner, John J., 44 N. 13th Street (Clinical pathology and pathologic anatomy) 

ARDMORE 

Belk, William P., Times-Medical Bldg. (Clinical pathology and pathologic anatomy) 

ASPINWALL 

Ackerman, Milton, Veterans Administration Hospital (Pathologic anatomy) 

Bennett, Webster W., Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 
Brilmyer, George J., Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 1 

BETHLEHEM 

Gasper, Istvan A., 1104 W. Market St. (Clinical pathology and pathologic anatomy) 

BRADDOCK 

Lamb, Harold H., 741 Braddock Ave. (Clinical pathology) 

BRYN MAWR 

McGraw, John J., Jr,, Bryn Mawr Hospital (Pathologic anatomy) 

Sappington, S. W., Box 528 (Clinical pathology and pathologic anatomy) 

Strumia, Max M., Bryn Mawr Hospital (Clinical pathology and pathologic anatomy) 

CHESTER 

Hollingsworth, I. Pemberton P., 411 N. Walnut St., West. (Clinical pathology and pathologic anatomy) 

COATESVILLE 

Lochhead, Harrie Burton, Veterans Administration (Clinical pathology) 

CYNWYD 

Haentze, Frederick E., 307 Bryn Mawr Ave. (Clinical pathology) 

DANVILLE 

Hunt, Henry F., Geisinger Memorial Hospital (Clinical pathology and pathologic anatomy) 

DARBY 

Valdes-Dapena, Antonio M., Fitzgerald-Mercy Hospital (Pathologic anatomy) 

EASTON 

Larkum, Newton W , Easton Hospital (Clinical pathology) 

Zillensen, Fred O., Drake Building (Clinical pathology and pathologic anatomy) 

EAST STROUDSBURG 

Lanyon, W. L , Rosencranz Hospital (Clinical pathology and pathologic anatomy) 

ERDENHEB'I 

Schradieek, Constant E., 116 Haws Lane (Clinical pathology and pathologic anatomy) 

GETTY^SBURG 

Stewart, Henry A., 230 Baltimore St. (Clinical pathology) 
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TIARRISBURG 

Boughton, Thclrna G., HarrisbiirR State Ilospitiil {Pathologic anafotnv) 

Forrester, James S-, Polyclinic Ifospitjil {Clinical pathology and pathologic anatomy) 

HAZLETON 

Foldes, Julius, Hazleton State Hospital {Clinical pathology and pathologic anatomy) 

HOMESTEAD 

Barbrow, A. L., Homestead Hospital {Climeal pathology and pathologic anatoyny) 

IRWIN 

McClellan, Robert H., Pennsylvania and Locust St. {Clinical pathology and pathologic anatomy) 

KINGSTON 

Baker, Theodore, Jr., Nesbitt Memorial Hospital {Clinical pathology and pathologic anatomy) 

LANCASTER 

Heid, George J., Jr., Lancaster General Hosj>ital {Pathologic anatomy) 

LANSDOWNE 

de RivaJ', Damaso, 100 E. Plumstcad Ave. {Clinical pathology and pathologic anatomy) 

LEWISTOWN 

Schaefer, Leroy W., Lewistown Hospital (Clinical pathology and pathologic anatomy) 

McKeesport 

Monlowe, Pattei-son M,, McKeesport Hospital {Clinical pathology and pathologic anatomy) 

MEADVILLE 

Burt, Robert C., Mcadvillc City Hospital {Cltntcal pathology and ^yithologic anatomy) 

narbertpi 

Smith, Edward B., 207 Lantwyn Lane (Clinical pathology and pathologic anatomy) 

NEWCASTLE 

Goodpastor, ^Yillinm E., Jameson Memorial Hospital (Pathologic ayiatomy) 

NORRISTOWN 

Simpson, John C,, 920 Swede St, (Chnxcal pathology and pathologic anatomy) 

PHILADELPHIA 

Adamkiewicz, L. L., Graduate Hospital, I9tli & Lombard Sts. (Clinical pathology and tnthologic anatomy) 
Acgerter, Ernest E., Temple University Medical School (Clinical pathology aurf pathologic anatomy) 

Aronson, Joseph D., Henry Phipps Instittite, Seventh A Lombard Sts. (Clinical lyithology and )yithologic anatomy) 
Austin, J. Harold, 30tli it Spruce St. (Chnxcal pathology) 

Brown, Clark E., Lankenau Hospital (Clinical pathology and pathologic anatomy) 

Brown, Claude P., 1930 Chestnut St (Clinical pathology and pathologic anatomy) 

Bucher, Carl J., 271 S. 15th St. (Clinical pathology and jKithologic anatomy) 

Case, Eugene A., Graduate Hospital (Clinical pathology and pathologic anatomy) 

Ciconne, Emmet F., 8050 Holme .-Vvc. (Clinical pathology and pathologic anatomy) 

Clark, Jefferson IL, Philadelphia General Hospital {Clinical pathology and /tathologtc anatomy) 

Cook, Hunter S., Hahnemann Hospital {Cftnicaf pathology and pathologic anatomy) 

Cope, Tliomas A., Jr., R 1 W. Upsal St. {Clinical pathology and ‘ftathologic anatomy) 

Crane, A. R , Pennsylvania Hospital {Clinical pathology and pathologic anatomy) 

Crawford, Baxter, 10th and Sansom St., Jefferson Hospital {Clinical pathology and pathologic anatomy) 

Custer. R. Philip, Director of Laboratories, Presbyterian Hospital {Clinical jxilhology and jtathnlngic anatomy) 
Donnelly, .A.ndrew J., American Oncologic Hospital {Climeal pathology and jvithologic anatomy) 
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Ehrich, William E., Pennsylvania University School of Medicine (Pathologic anatomy) 

Fite, Franklin, Sth & Spruce Sts. (Clinical pathology and pathologic anatomy) 

Fox, Herbert, University of Pennsylvania (Clinical pathology and pathologic anatomy) 

Froio, Gregory F., 235 N. 15th Street (Clinical pathology and pathologic anatomy) 

Gault, Edwin S , Temple University School of Medicine (Clinical pathology and pathologic anatomy) 

Geiss, Jfollie A., Woman’s Medical College (Pathologic anatomy) 

Ginsburg, Gershon, 1936 N. Seventh St. (Clinical pathology) 

Gregorj’, John E., 235 N. 15th Street (Clinical pathology and pathologic anatomy) 

Hastings, W’illard S., Jeancs Hospital (Clinical pathology and pathologic anatomy) 

Herbut, Peter A., Jefferson Hospital (Clinical pathology and pathologic anatomy) 

Horn, Robert C., University of Pennsylvania (Pathologic anatomy) 

Horneff, J. Arthur, 230 N. Broad St. (Clinical pathology) 

Ingleby, Helen, Jewish Hospital (Pathologic anatomy) 

Jenny, Florence S., Women’s Medical College (Pathologic anatomy) 

Krumbhaar, Edward B., University of Pennsylvania Medical School (Clinical pathology and pathologic anatomy) 
Lieber, Marshall M., Jefferson Medical College (Pathologic anatomy) 

Long, Esmond R., Henry' Phipps Institute (Clinical pathology and pathologic anatomy) 

LuckO, Balduin, University of Pennsylvania Medical School (Pathologic anatomy) 

Lynch, Frank B., Germantown Dispensary and Hospital (Clinical pathology and pathologic anatomy) 
McCutcheon, Morton, University of Pennsylvania Medical School (Pathologic anatomy) 

Martens, Vernon, University of Pennsylvania Medical School (Clinical pathology and pathologic anatomy) 
Jleranae, David R., Mt. Sinai Hospital (Clinical pathology and pathologic anatomy) 

Moon, Virgil H., Jefferson Medical College (Clinical pathology and pathologic anatomy) 

Morgan, David R., Jefferson Medical College (Clinical pathology and pathologic anatomy) 

Peale, Augustin R., Temple University School of Medicine (Clinical pathology and pathologic anatomy) 
Pietroluongo, Anthony L., Temple University School of Medicine (Pathologic anatomy) 

Rees, William T., St. Marj'’s Hospital (Clinical pathology and pathologic anatomy) 

Reimann, Stanley’ P., 703 W. Phil-Ellena St. (Clinical pathology and pathologic anatomy) 

Richardson, Russell, 320 S. 16th St. (Clinical pathology and pathologic anatomy) 

Riggs, Helena, Phildelphia General Hospital (Neuropathology) 

Rose, S. Brandt, Philadelphia General Hospital (Clinical pathology) 

Sano, Maohteld E., Temple University (Pathologic anatomy) 

Spaeth, William L., 909 Unruh Ave. (Clinical pathology) 

Stasney', Joseph, Jefferson Medical College (Clinical pathology and pathologic anatomy) 

Thomas, Wilbur C., Temple University School of Medicine (Pathologic anatomy) 

Tocantins, Leandro JI., 1025 Walnut St. (Clinical pathology) 

Waltz, Arthur D., Delaware County Hospital (Clinical pathology and pathologic anatomy) 

Weiss, Charles, Jewish Hospital (Clinical pathology) 

Zeekwer, Isolde R., University of Pennsylvania Medical School (Pathologic anatomy) 

Zeidman, Irving, University of Pennsylvania Medical School (Pathologic anatomy) 

PHILIPSBURG 

Tay’lor, Frances M., 200 Hickory St. (Clinical pathology and pathologic anatomy) 


PITCAIRN 

Bosse, Milton D., 502 Broadway (Clinical pathology and pathologic anatomy) 

PITTSBURGH 

Ackerman, Slilton, Aspinwall Veterans Administration Hospital (Pathologic anatomy) 

Beauregard, John F., Elizabeth Steel Magee Hospital (Pathologic anatomy) 

Bracken, Mark M., Pride & Locust Sts., Slercy Hospital (Pathologic anatomy) 

Bruecken, Albert J., St. Francis Hospital (Clinical pathology and pathologic anatomy) 

Burt, Robert C., Singer Laboratory, Allegheny General Hospital (Clinical pathology and pathologic atiatomy) 
Cohen, Mortimer, University of Pittsburg School of Medicine (Clinical pathology and pathologic anatomy) 
Fetterman, George H., St. Slargaret Memorial Hospital (Clinical pathology and pathologic anatomy) 
Graham, Allen, 4200 Friendship (Pathologic anatomy) 

Grauer, Robert C., Allegheny General Hospital (Clinical pathology and pathologic anatomy) 

Gross, Paul, 2117 Garson St. (Clinical pathology and pathologic anatomy) 

Hamilton, Robert C., St. Francis Hospital (Clinical pathology and pathologic anatomy) 

Hay'thorn, Samuel R., 320 E. North Ave. (Pathologic anatomy) 

Heller, E. L., University of Pittsburgh School of Medicine (Pathologic anatomy) 

Helmbold, Theodore R., South Side Hospital (Clinical pathology atid pathologic anatomy) 

Joy'ce, Francis W., 4001 California Ave. (Clinical pathology and pathologic anatomy) 

Lacy, George R., Pittsburgh University School of Medicine (Clinical pathology and pathologic anatomy) 
Mellon, Ralph R., Western Pennsylvania Hospital (Clinical pathology) 
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Menton, Maud L., University of Pittsburgli School of Medicine (Clinical pathology and palholoyic anatomy) 
Perniur, Howard II., Mercy Hospital (Clinical pathology and pathologic anatomy) 

Sherman, Frank E., Jr., 3500 5th Avc. (Clinical pathology and pathologic anatomy) 

Sicbert, Fmnk T., Shadyside Hospital (Pathologic anatomy) 

Simon, Riehard J., 1100-1430 Locu-st St. (Pathologic anatomy) 

Stock, Aaron, 125 DeSota St. (Clinical pathology and pathologic anatomy) 

Troll, Mary Maher, PittsburRh Hospital (Pathologic anatomy) 

1 ardumian, ICriker V., ^fontefiore Hospital (Clinical pathology and pathologic anatomy) 

PHOENIXVILLE 

Gontzkow, Oleon J., Lt. Col., Valley Forge General Hospital (Clinical pathology and pathologic anatomy) 

READING 

Funk, Erwin D., Reading Hospital (Cftnicaf pathology and pathologic anatomy) 

Jennings, William P., 1204 Oak bane (Clinical pathology and pathologic anatomy) 

SAYRE 

DeWan, Charles H., Robert Packer Hospital (Clinical pathology) 

SCRANTON 

Clark, George A., 222 Cornell Bldg. (Pathologic anatomy) 

SEWICKLEY 

Unger, John, Sewickley Valley Hospital (Clinical pathology) 

SHARON 

Gillette, Perry C., C. H. Buhl Hospital (Pathologic anatomy) 

LoCricchio, John L., 999 E. State Street (Clinical pathology and pathologic anatomy) 

SHENANDOAH 

Hobbs, Robert E., 28 E. Center (Clinical pathology and pathologic anatomy) 

unio'ntown 

Tolstoi, George, Uniontown Hospital Association (Pathologic anatomy) 

UPPER DERBY 

Kennedy, Patrick J., 0910 Market St. (Clinical pathology and pathologic anatomy) 

WASHINGTON 

Ramsey, G. W., Wn.shington General Hospital (Clinical pathology and pathologic anatomy) 

WAYNE 

Porter, Mary McKee, 103 Walnut Avc, (Clinical pathology) 

WEST CHESTER 

Rothrock, Henry A., Jr. Chester County Hospital (Clinical pathology and pathologic anatomy) 

WILKES-BARRE 

Draiiiewski, John F., Mercy Hospital (Clinical pathology and pathologic anatomy) 

Tuthill, C. R., Wilkc.s-Barre Gencnd Hospital (Pathologic anatomy) 

WILKINSBURG 

Vandegrift, Earl, Columbia Hospital (Clinical pathology and pathologic anatomy) 

WILLIAMSPORT 

Colvin, Merle G., Williamsport Hospital (Clinical pathology and pathologic anatomy) 
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WILLOW GROVE 

Love, John W. P., Major, MC, York Road & Maplewood Ave. {Clinical ■pathology and. pathologic anatomy) 

WYNNEWOOD 

Norris, Robert F., 513 Wynnewood Ave. {Clinical pathology and pathologic anatomy) 

YORK 

PuBoh, Lewis C., York Hospital {Clinical pathology and pathologic anatomy) 

RHODE ISLAND 


HOWARD 

Goodman, Louis, Box 73 {Pathologic anatomy) 

PROVIDENCE 

Williams, Robert J., 593 Eddy St. {Pathologic anatomy) 

SOUTH CAROLINA 


CHARLESTON 

Johnson, Franeis B., State of South Carolina Medieal College {Clinical pathology) 

Lyneh, Kenneth M., 16 Lucas St. {Clinical pathology and pathologic anatomy) 

Pratt'Thomas, H. R., South Carolina Medieal School {Pathologic anatomy) 

COLUIHBIA 

Plowden, Henry H., 2020 Hampton St. {Pathologic anatomy) 

FLORENCE 

McMeans, Joseph W., SIcLeod Infirmary {Clinical ■pathology and pathologic anatomy) 

SPARTANBURG 

McGrew, Donald, Spartanburg General Hospital {Clinical pathology and pathologic anatomy) 

SOUTH DAKOTA 


MITCHELL 

Moran, C. S., 119 E. Third Ave. {Pathologic anatomy) 

RAPID CITY 

Geib, Wayne A., St. Johns Hospital {Clinical pathology and pathologic anatomy) 

SIOUX FALLS 

Clarke, James Y., Sioux Valley Hospital, Euclid Ave. & 19th St. {Pathologic anatomy) 
Pekelis, Emanuel, 7th Ave. & 21st St. {Pathologic anatomy) 

VERMILLION 

Ferguson, Ralph L., University of South Dakota {Pathologic anatomy) 

TENNESSEE 


CHATTANOOGA 

Adams, John W., Jr., Erlanger Hospital {Clinical pathology) 

KNOXVILLE 

Mahon, George S., St. Mary’s Hospital {Clinical pathology and pathologic anatomy) 
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IMEMPHIS 

Difigs, L. W., 42 North Dunlap (Unit 5) (Clinical patAoIoffu) 

Dubin, Isadore N , Institute of Pathology, University of Tennessee aria/omi/) 

Eberson, Frederick, Kennedy Veterans Admintstndion Hospital (Clinical palholo^i/) 

Golden, Alfred, Institute of Pathology, University of Tennessee (Pathologic anatomy) 

Gose, A. C., Gosc Clinic & Dibomtory (Pathologic auafomt/) 

Greiner, Daniel J., Kennedy Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 
Jones, Russell S., Institute of Pathology, University of Tennessee (Pathologic anatomy) 

Leake, Nolan E., Baptist Memorial Hospital (Clinical pathology and pathologic anatomy) 

Michelson, Israel D., University of Tennessee Pathology Institute (Clinical pathology and pathologic anatomy) 
Moss, Thomas C., 264 Jackson Ave. (Clinical pathology and pathologic anatomy) 

Schmeisscr, Ilarrj’' C., University of Tennessee Pathology Institute (CfunVol pathology and pathologic anatomy) 
Sprunt, Douglas H., University of Tennessee (C7i«iVa£ pathology and pathologic anatomy) 

Tribby, Milliam W., Metliodist Hospital (Clinical pathology and jxithologic anatomy) 

Trumbull, Merlin L., 899 Madison Ave. (Pathologic anatomy) 

MOUNTAIN HOME 

Wilson, ^1. W., Box 1276, Veterans Administration (Pathologic anatomj/) 

NASHVILLE 

Auerbach, Stewart H., Thayer Veterans Administration Hospital (Clinical pathology and ^lathologic anatomy) 
Cuff, J. R., 2718 Scovel St. (Pathologic anatomy) 

Dawson, James R , Vanderbilt Universitj'^ (Pathologic anatomy) 

Dcilonbrcun, William A., Nashville General Hospital (Clinical pathology and pathologic anatomy) 

Gotwald, David K,, St. Thomas Ilospital (Clinical pathology and jyithologxc anatomy) 

Spitz, Herman, 706 Church St. (Clinical pathology) 


TEXAS 

AUSTIN 

Bohls, Sidney W., 803 E. 32nd St (Clinical pathology) 

Dunlop, Josephine, 110 W. 15th St. (Clinical pathology and pathologic anatomy) 

BEAmiONT 

Furcy, Ellen D., 925 San Jacinto Bldg. (Clinical pathology and pathologic anatomy) 

CORPUS CHRISTI 

Pilcher, John F., 320 Medical Professional Bldg. (Clinical pathology and pathologic anatomy) 

DALLAS 

Boll, Marvin DeWitt, 1109 Medical .Arts Bldg. (Clinical pathology) 

Cairns, A. B., 2006 Hedgerow (Clinical pathology and iiathologic anatomy) 

Caldwell, Janet A., 3929 Potomac Ave. (Clinical pathology and pathologic anatomy) 

Carter, Charles F., Medical Arts Bldg. (Clinical jxithology) 

Furth, Jacob, Veterans Administration Ilospital (Pathologic anatomy) 

Gill, Atticus J., 2211 Oak Lawn (Pathologic anatomy) 

Goforth, John L., 3121 Dryan St (Clinical pathology and pathologic anatomy) 

Hill, Joseph M., Baylor Hospital (Clinical pathology and pathologic anatomy) 

Muirhead, E. E., Baylor Hospital (Clinical pathology and pathologic anatomy) 


EL PASO 

Hart, Maynard S., 310 Banner Bldg. (Clinical jxithology) 

Hnusc, Welland A.. Major, Beaumont General Ho'^pital (Clinical pathology and pathologic anatomy) 

FORT SAM HOUSTON 

Bayliss, Milward, Brooke General Hospital {Clinical pathology) 

De Coursey, Elbert, Brooke General Ho.’=5pital (Pathologic anatomyi 
Hersohn, William W., 10th Mcilical laboratory IClinical pathology) 

Thomas, A. R., Brooke General Ilospital (Pathologic o«nlomi/» 

Van Auken, Howard A., Brooke General Hospital (Clinical patholosip) 
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FORT WORTH 

Ashworth, Charles T., 604 Medical Arts Bldg. {Clinical 'pathology and pathologic anatomy) 

Andujar, John J., 1300 Cannon Ave. (Clinical pathology) 

Owen, May, Box 1719 {Clinical pathology and pathologic anatomy) 

Terrell, Truman C., 602 W. Tenth St. {Clinical pathology and pathologic anatomy) 

GALVESTON 

Brindley, Paul, University of Texas School of Medicine {Pathologic anato7ny) 

Neidbardt, H. W., 925 Avenue B. {Pathologic anatomy) 

Rigdon, Raymond H., University of Texas {Pathologic anatomy) 

Schofield, Norman D., University of Texas {Pathologic anatojny) 

Townsend, Frank, 220 E. Harrison {Pathologic anatomy) 

HOUSTON 

Braden, Albert H., 1704 Crawford St. {Clinical pathology and pathologic anatomy) 

Chappell, R. H., Memorial Hospital {Clinical pathology and pathologic anatomy) 

Coulter, W. W., Sr., 422 Medical Arts Bldg. {Clinical pathology and pathologic anatomy) 

Davenport, Harbert, Baylor University College of Medicine {Pathologic anatomy) 

Fowler, Kenneth, 1603 North Blvd. {Clinical pathology and pathologic anatomy) 

Keiller, Violet H., 4218 Austin St. {Clinical 'pathology and pathologic anatomy) 

Marcuse, Peter M., Baylor University {Clinical pathology and pathologic anatoiny) 

Powell, Elizabeth D., Baylor University {Pathologic anatomy) 

Russell, William O., 2310 Baldwin St. (Clinical pal^ofopi/ and pathologic onafomy) 

Sanders, Charles B., 1215 Walker Ave. {Clinical pathology and pathologic anatomy) 

Wallace, Stuart A., Baylor University College of Medicine {Clinical pathology and pathologic anatomy) 

Wells, Benjamin B., 2310 Baldwin St. (Clinical pathology) 

LEGION 

Hentel, William, Veterans Administration Hospital {Pathologic anatomy) 

McKinney 

Cromartie, William J., Veterans Adminbtration Hospital (Clinical pathology and pathologic anatomy) 
Wollenman, O. J., Jr., Aahburn Veterans Administration Hospital (Clinical pathology and pathologic anatomy) 

SAN ANGELO 

Hershberger, Lloyd, Shannon Memorial Hospital {Clinical pathology and pathologic anatoi7iy) 

SAN ANTONIO 

Moore, John M., 818 Medical Arts Bldg. {Clinical pathology and pathologic anatomy) 

Schattenberg, Herbert J., 222 ^ledical Arts Bldg. {Clinical pathology and pathologic anatomy) 

Severance, Alvin O., 205 Camden St. {Clinical pathology and pathologic anatomy) 

Stout, Beecher F., 705 E. Houston St. {Clinical pathology and pathologic anatomy) 

TEMPLE 

Liber, A. F., McCloskey Veterans Administration Hospital {Clinical pathology and pathologic anatomy) 
Phillips, Charles, 1304 North Third St. {Pathologic anatomy) 

Powell, W. N., Scott & White Clinic (Clinical 'pathology and pathologic anatojny) 

Rice Walter Gowaus, ICings Daughters Clinic {Pathologic anatomy) 

WICHITA FALLS 

Pasternack, Joseph G., Box 2016 {Clinical pathology and pathologic anatomy) 

UTAH 


OGDEN 

Ellis, Ralph C., St. Benedicts Hospital {Clinical pathology and pathologic anatomy) 
Zeman, Erwin D., 2440 Harrison Blvd. {Clinical 'pathology and pathologic anatomy) 
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SALT LAICE CITY 

Carlquist, J. H., 147 E. Second St. (Pathologic analomg) 

Gunn, F. D., University of Utali School of Medicine (Clinical jiathology and pathologic anatomy) 

JfcNcil, C., Holy Cross Hospital (Clinical pathology and pathologic anatomy) 

Ogilvie, Orin A., 91G Militarj- Dr. (Clinical pathology and pathologic anatomy) 

Sheeliy, John J., University of Utah School of Medicine (Clinical pathology and pathologic anatomy) 

VERMONT 

BENNINGTON 

FJory, Curtis M., Henry Putnam Memorial Hospital (Pathologic anatomy) 
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•Controlled Optical 
Properties 

^PRICES (Grade A or Grade B) 

COMBINATION PACKET 

1 Ounce A with 1 Ounce B $1.00 

1 Ounce Bottle Each .50 

4 Ounce Stock Bottle 1.50 

16 Ounce Stock Bottle 4.00 

ONE OUNCE BOTTLES HAVE 
APPLICATOR RODS 




Order Through Your Laboratory Supply 
Dealer Or Direct From 


I— P p 118 Liberty Street 

rx. Sr. X^argllie New York 6. N. Y. 
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Boyd — Text-book Bell — Text-book 

of Pathology of Pathology 


By WILLIAM BOYD, 

M.D., M.R.C.P., F.R.C.P. 

Professor of Pathology and Bacteriology, University of 
Toronto, Canada 

Fifth Edition 

This is a complete pathology — physiologic in its 
outlook — -covering, in condensed but comprehensive 
form, the essentials of both surgical and internal 
pathology. It is pathology of the living patient, 
presented vividly and accurately by this outstanding 
authority. 

In revising this work for the enlarged fifth edition, 
Dr. Boyd has brought the entire book fully up-to- . 
date. So much new material has been added that 
it was necessary to reset the entire book. In addi- 
tion, a discussion of allergy, omitted from the 
previous edition, has been rewritten and reinserted 
into the test. But Dr. Boyd did more than just 
revise and bring up-to-date the subject matter. 

He has supplemented the text with 24 new black 
and white illustrations and an additional color plate, 
to make the entire work even more practical than 
before. There are now 500 black and white illus- 
trations and 30 plates in color. 

The Journal of the Association of American Med- 
ical Colleges spoke of tliis work as "... a real intro- 
duction to medicine.” It may well be called the 
most useful text-book of pathology which the stu- 
dent, intern or practitioner may purchase. 

1049 Pages. 500 Illustrations and 
30 Plates in Color. $10.00 


By E. T. BELL, M.D. 

Professor of Palhology, UnhersUy of Mintiesola. In con'.ribu- 
lions by the editor, B.J. Clavson, M.D., Professor of Pathology 
and J. S. McCartney, M.D., Associate Professor of Pathology, 
University of Minnesota, Minneapolis. 

Sixth Edition 

Clinical medicine is a direct continuation of patho- 
logical studies, not an abrupt entrance into a new 
field. For this reason. Dr. Bell designed his book 
to be both a text for medical students and a useful 
reference book for practicing physicians. 

The work offers a complete review of the field of 
general pathology. Conclusions are painstaking 
and conservative and there is a sound approach to 
each concept not often obtained in more lengthy 
treatises. Subject matter is listed under well-de- 
fined headings and so grouped as to make the in- 
formation easily available. All of the illustrations 
are original and the subject is presented as a living 
science that e.\plores the nature and causes of dis- 
ease on which all successful practice must ultimately 
be based. This edition retains the outstanding 
characteristics of its predecessors. It is brief, yet 
comprehensive, clear and definite, authoritatively 
written and well organized. 

"... a classical textbook. The subjects discussed 
are conijirehcnsive enough to be intelligible, in a 
style lucid and most readable. The format is good. 
The paper and printing are most satisfying features. 
The index is thorough, the references . . . authorita- 
tive.”— iVere Orleans Medical and Surgical Journal. 

910 Pages. 500 Illustrations and 
4 Plates in Color. $10.00 


LEA & FEBIGER 

Please send me the books indicated below: 

□ Check enclosed □ Bill me at 30 days □ Charge on your partial payment plan 

□ Boyd — Text-book of Pathology 

□ Bell — Text-book of Pathology 

DR. (please print) address 


Washingon Square 
Philadelphia C, Pa. 


.SIO.OO 
. 10.00 


ZOOT. . . .STATE 


CITY 
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is now finished outside in durable : 
glistening light gray hammertone and j 
inside in glossy baked white enamel. ' 
Both finishes are products of modem 
paint chemistry — both are baked on , 
at high temperature — both are hard 
and smooth, do not chip, are easy to 
clean and resistant to chemicals. 
Mechanically the Centrifuge is the 
same reliable product you have known > 
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REICHERT 

MICROTOMES 

It gives us great pleasure to announce 
that REICHERT MICROTOMES of 
Vienna are again available. 

We are now in a position to accept 
orders for the following internationally 
recognized instruments: 

REICHERT LARGE SLIDING 
TYPE MICROTOME “OmE” 

REICHERT FREEZING TITE 
MICROTOME “OmP” 

Write now for full information to: 

LABORATORY EQUIPMENT 
COMPANY 

118 San Francisco 3, 

Eleventh Street California 



Inorganic and 
Organic Chemicals 


Biological Stains 
Solutions 

• 

Chemical Indicators 
Test papers 

• 

Write for copy Of our new catalog 

The COLEMAN & Bell Co., Inc., 

Manufacturing Chemists:. Norwood, O., U. S. A. 

COUNAN i Bill 
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No Test Tubes • No Measuring • No Boiling 

Diabetics welcome "Snot Tests”, (rea<ly_ to use dry 
reagents), because of tiie ease and simplicity in usin^. 
No test tubes, no boiling, no measuring; just a little 
powder, a little urine — color reaction occurs at once 
if sugar or acetone is present. 

«^4/(denco) 

FOR DETECTION OF FOR DETECTION OF 

SUGAR IN THE URINE ACETONE IN THE URINE 

SAME SIMPLE TECHNIQUE FOR BOTH 


I. A lITTLE POWDER 



2. A LITTLE URINE 


COLOR REACTION IMMEDIATELY 

Accepted for advertising in the Journal of the A^M.Am 
WRITE FOR DESCRIPTIVE UTERATURE 



A carryinp case containing one 
vial of Acetone Test (Dcnco), one 
vial of Calatcst, medicine dropper 
and Cniatest color chart is noiv 
available at all prescription phar- 
macies and surgical supply houses. 
Tliis is very convenient for the 
medical bag or for the diabetic 
patient. 


IIEMO-SIl 

^ ■.^'■■■)0'.S-,Wng No-SouB f i 
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'^pporalui and 
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Lilerallire and samples on re- 
quest. ll'n'lc Its regarding 
your specific cleaning pro- 
blems. 


NOaRESIDUE 

TO INTERFERE WITH YOUR EXACTING 
TITRATIONS AND TESTS 


Good technique demands that laboratory glass- 
ware be not merely washed but thoroughly cleansed. 
This you can be sure of when you use HAEMO- 
SOL, the original chemically prepared cleaning 
agent and blood solvent, specifically developed 
for laboratory and hospital work. 

Of equal importance, laboratory glassware must 
belfree of even the slightest trace of detergent- 
induced deposit or residue. HAEMO-SOL affords 
3 'ou this protection due to its e.xtraordinarj" solu- 
bilitj- and free rinsing qualities, indicated bj^ the 
fact that it dissolves to a cr\-stal-clcar solution 
evincing no turbidity or precipitate on standing. 
Furthermore, HAEMO-SOL’S apparent non- 
etching effect on glass, correlated with its low pH, 
saves replacement expense on costh- laboratorj' 
apparatus. 

MEINECKE & COMPANY, INC. 

225 VARICK STREET • NEW YORK 14, N. Y. 
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AMERICAN SOCIETY OF CLINICAL PATHOLOGISTS 
STATE COUNSELORS 1948 


Alabama Albert E. Casey, 1907 Wellington Road, Birmingham 9 

An'zoria O. 0. Williams, 2020 N. 11th Ave., Phoenix 

Arkansas M. J. Kilbury, 928 Donaghey Bldg., Little Rock 

California J. W. Bunn, 1407 S. Hope St., Los Angeles 15 

P. Michael, 434 30th St., Oakland 9 

Colorado E. R. Mugrage, 4200 E. 9th Ave., Denver 7 

Connecticut R. E. Kenuall, 30 Le.xington Rd., Hartford 

Delaware J. W. Hooker, Memorial Hospital, Wilmington 

District of Columbia. .0. B. Hunter, Sr., 915 19th St., N.W., Washington 6 

Florida L. Y. Dryenforth, 1022 Park St., Jacksonville 4 

Georgia A. J. Ayers, Medical Arts Bldg., Atlanta 3 

Idaho J. A. Beeman, 309 Idaho St., Boise 

Illinois 0. Saphir, Michael Reese Hospital, Chicago 16 

Indiana W. Donns, Culver Hospital, Crawfordsville 

loiva F. H. Lajib, 220 Main St., Davenport 

Kansas J. L. Lattimorb, 618 Mills Bldg., Topeka 

Kentucky H. Gordon, 2543 Broadmeade Rd., Louisville 

Louisiana E. H. Laavson, 2700 Napoleon Ave., New Orleans 15 

Maine J. E. Porter, 22 Arsenal St., Portland 

Maryland C. W. Stewart, 6 E. Read St., Baltimore 

Massachusetts D. A. Nickerson, Salem Hospital, Salem 

Michigan C. I. Owen, Grace Hospital, 4160 John R., Detroit 1 

Hazel Prentice, 458 AV. South St., Kalamazoo 46 

Minnesota A. H. Wells, St. Lukes Hospital, Duluth 5 

Mississippi R. H. Fenstermacher, 920 Crawford St., Vicksburg 

Missouri H. N. Allen, 816 Missouri Bldg., St. Louis 3 

Y. B. Buhler, General Hospital, Kansas City S 

Montana R. F. Peterson, Murray Clinic, Butte 

Nebraska J. P. Tollman, 42nd St. and Dewey Ave., Omaha 5 

Nevada L. Parsons, 235 W. 6th St., Reno 

New Hampshire J. B. Holyoke, Mary Hitchcock Memorial Hospital, Hanover 

New Jersey S. A. Goldberg, Presbjderian Hospital, Newark 

New Mexico T. R. Moran, St. Joseph Hospital, Albuquerque 

New York A. A. Eggston, 653 Park Ave., Neiv York 21 

V. W. Bergstrom, 21 Park Ave., Binghamton , 

North Carolina C. C, Carpenter, Bowman-Gray School of Medicine, AVinston-Salem 7 

North Dakota L. AV. Larson, Clinic Bldg., Bismarck 

Ohio F. Bayless, 10300 Carnegie Avenue, Cleveland 6 

Oklahoma W. F. Keller, Medical Arts Bldg., 119 North Broadway, Oklahoma City 2 

Oregon A^. D. Sneeden, U. of Oregon Mdeical School, Portland 1 

Pennsylvania C. J. Bucher, Jefferson Hospital, Philadelphia 7 

T. R. Hembold, R.D. 9, Box 229, Pittsburgh 16 

Rhode Island R. J. AAbLuiASis, Rhode Island Hospital, Providence 

South Carolina K. M. Lynch, Medical College of South Carolina, Charleston 16 

South Dakota R. L. Ferguson, University of South Dakota, Aledical School, Vermillion 

Tennessee A. C. Gose, 1203 Eastmoreland Ave., Memphis 4 

Texas J. J, Andujar, 2951 Bentbrook Blvd., Fort AA’'orth 4 

Utah J. H. Carlquist, Dr. Groves Latter-Day Saints Hospital, 8th 

Ave. and C St., Salt Lake City 

Vemnont E. H. Buttles, 457 S. AA'^illard St., Burlington 

Virginia T. J. Moran, The Memorial Hospital, Danville 

Washington C. P. Larson, Tacoma General Hospital, Tacoma 

IFcs/ Virginia F. C. Hodges, 800 First National Bank, Huntington 

Wisconsin S. B. Pessin, St. Mary’s Hospital, Milwaukee 11 

Wyoming S. S. Zucker.'man, 1606 Capital Ave., Chej'enne 

Hawaii I. L. Tilden, The Clinic, 881 S. Hotel St., Honolulu 53, T. H. 
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